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Mr. John Barone 
Baker Environmental, Inc. 
420 Rouser Road 
Coraoplis, PA 15108 
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Dear John: 

Per our recent conversation, enclosed are revised pages for the Puerto Rico airphoto 
“-. analysis report. In most cases, the revisions were fairly minor; however, 1 believe that the 

i---Y report will be a little easier to read because of them. 

As always, if you have any comments or questions, please do not hesitate to call. 

p3 Enclosures 

BME/jmp 

Sincerely, 

Barry M. Evans 
Fksident 



,P.. INTRODUCTION 

This report presents airphoto analyses of suspected waste 
disposal sites in or near the Roosevelt Roads Naval Resetve in RJ&CI 

Rico. The locations of the these sites are depicted in Figures 1 and 2. 
The focus of the analyses was to note the nature and location of 
historical changes, particularly with respect to waste disposal ac- 
tivities, in or adjacent to each of the sites. As part of the analyses, 
GDI assessed features and conditions including, but not necessariiy 
iimited to: 1) observable waste disposal actívities, 2) locations of 
pertinent structures, 3) distance to sensitive receptors (e.g., inhabited 
areas, wetlands, surface waters, etc.), 4) adjacent land use/cover, and 
5) indications of vegetatíve stress and Qther similar damage charac- 
teristics. 

“% 

-<, ,/’ / Historical black-and-white photographs from 1951, 1958, 1959, 
1964, 1967, 1972, and 1977 were analyzed for this report. Descrip- 
tions of these photographs are provided in Table 1. Results of the 
analyses for sites 1 and 6 are annotated on copies of site maps 
supplied by Baker Environmental. Results of the Site 5, 7, IO, 13, 18 
and 21 analyses are annotated on enlargements of 1:24,000-scale 
USGS topographic maps. A list of the annotations used for the map 

I” overlays is given in TabIe 2. Photographic enlargements have also 
been provided for sites 5,7,10, 13 and 21 for June ‘l8, 1958 and 
December 20,1977, and can be found in the folder attached to the 
back of this repor-t. Key features annotated on overlays to the photo 

A enlargements correspond to those annotated on overiays to the 
topographic map enlargements. The site boundaries correspond to 
those delineated on the site maps provided by Baker Environmental 
and do not constitute legal property boundaries. A general lack of 

54 activity over time,was observed for sites 2, 3, and 14. Therefore, no 
,@=---Y description of these sites have been provided in this report. 
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Table 1. Airphoto Descriptions 

Date Source Scale Prolact 

1951 USGS 1:20,000 GS-LR 149,150 
1958 DIA 1:6,100 H02277 10-13 
1958 DIA 1:6,100 H002300 9,9A,lO,lOA 
1959 DIA 1:6,100 H02303 29-31 
1964 ASCS 1:20,000 ELT-11DD 93-95 
1967 ASCS 1:20,000 ELT-22DD 164-166 
1972 Unknown 1:20,000 
1977 NOS 1:34,400 77E 6268,6269, 

6232,6233 

Table 2. xap Annotations 

B - Building 
C - Container 
CA - Cleared Area 
DB - Debris 
DK - Dark-toned 
EX - Excavation 
FA - Fil1 Area 
GA - Graded Area 
IM - Impoundment 
LT - Light-toned 
MM- Mounded Material 
os - Open Storage 
S - Structure 
V - Vehicle 
VS - Vehicle Storage 
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RESULTS OF AfRPHOTO ANALYSES 



Sìte 1: March 18. 1967 

I 

rl 1 

No activity could be observed on the March 1, 1959 airphotos 
acquired over this sìte. However, the access road (see Figure 3) 
appeared to be used frequently. Two buildings (B) are evident in a 
cleared area east of the site. Severa1 vehicles (V) are located west of 
the buildings, and appear to be trucks with trailers. A rectangular 
ímpoundment (IM) is visible west of the tracks, and there appears to 
be liquid in the bottom. An area of alternating stnps of vegetation and 
bare soil (not annotated) is visible South of the buildings, but the origin 
of this phenomenon could not be determined. A dirt access road 
connects the cleared area with the access road linking Site 1 with 
Route 70. On the 1972 photos, a cleared area with light-toned 
material (probably debris) was visible west of the buíldings. These 
same features, with little change, were also evídent on the 1977 aerial 
photos of the síte. 
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Site 5: January 8! 1951 

A trench (TR) with an associated vehicle are visible near an 
access road as depicted in Figure 4. The bottom of this trench ap- 
pears dark in tone, suggesting the presente of possibie wet or butrned 
material. To the north of the site an area (denoted as “EWDAIFA”) is 
disturbed and covered with a large amount of earthen material. Part 
of this area appears ta have been excavated. Structures (S) are 
visible in a cleared area (CA) near an access road north of the trench. 
(See Figures A-l and A-2 in the Appendix for aerial photographic 
prints of this site in 1958 and 1977). 

. * I 
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Site 5: June 18, 1958 

A deep trench is visible ín the western portíon of the site (see 
Figure 5). The mounded material (MM) along the southwest side of 
the trench possibly carne from its excavation. Smoke, evidente cf 
burning, is visible ìn the northern end of the trench, and an access 
road leads to the southern end. An area of piled debris (DB) is visible 
on the southern side of an access road that oríginates from the 
northern par-t of the site. Two structures can be seen northeast oIF the 
piled debris. The historical features seen in 1951 are annotated with a 
thin dashed Une. Further excavation has been undertaken on the area 
north of the síte boundary since 1951. Also noted on Figure 5 is the 
extent of the filI area (FA) associated with the site. 
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. . Ite 5. October 29. 1958 

As shown in Figure 6, the overall condition of this site does not 
appear to differ significantly from that depicted in the previous figure. 
The trench visible in the western part of the site appears to be 
unchanged except for the presente of light-toned (LT) and dark-toned 
(OK) mounded material visible in the location where smoke could be 
seen on June 18, 1958. Possible containers (C) can be seen at tlhe 
base of the filI area on the north side of piled debris, which was seen 
in June. The containers are rectangular in shape and appear to be 
tightly grouped. All structures and access roads appear ta be 
unchanged from June 18,1958. 
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Site 5: November 15, 1964 

In the 1964 aerial photos over the area, the western access road 
is still visible (see Figure 7). The trench noted in 1951 and 1958 south 
of this road is no longer evident, and a new trench or ditch is visible 
further South of the access road. The new trench is seen at the edge 
of the area that was filled and graded to cover the trench seen in 
1958, indicating that it could be for drainage rather than waste 
disposal, but this could not be established through interpretation of the 
aerial photography. The new trench is Iinked with the bay to the east 

1 

by a drainage channel. The fil1 area east of the new trench, has been 
expanded to the South into the bay. The area of piled debris seen l 

north of the new fil1 area has increased in size since 1958, covering 
the area where containers were seen in October, 1958. A new struc- f 

ture can be seen northwest of the debris area. In addition, a drainage 
channel leading from thís fil1 area to the bay (Ensenada Honda) is l 
visible. The historical features seen in October 29, 1958 are an- 

f---Y 

nótated with a thin dashed line. I 

f 

Site 5: December 20. 1977 

By 1977 the site had completely re-vegetated, and no additional 
activity could be observed. 
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. 
Ite 6. . Ja nuarv 8. 1951 

Much of the hatched area depicted in Figure 8 was cieared, and 
filling activity was evident on aerial photographs taken at that time,, An 
access road could be seen leading to a filI face, and some kind of 
material, possibly debris, appeared to be located along the bottom 
edge of the filI face. On the 1964 photos, the same features evident in 
1951 and 1958 (with the exception of the possible debris) were still 
visible. By 1977 no activity could be seen, and the síte had completely 
re-vegetated. 
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Site 7: January 8, 1951 

A small sand extraction operation is active in 1951 in the center 
of the site (see Figure 9). The operation is accessed by a road from 
the northwest. Located on the western edge of the site is an area of 
gray material (DK M) that apparently had been spread across the sur- 
face, suggesting possible liquid disposal. (See Figures A-3 and A-4 in 
the Appendix for aerial photographic prints of this site in 1958 and 
1977). 
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Site 7: June 18, 1958 

The anal.ysis of aeríal photography dated June, 1958 revealed 
that the extraction operation had expanded to the extraction and 
graded area deiineated on the overlay to Figure 10. An area of 
mounded material (MM) is visible on the north side of the ex- 
cavationlgraded area. The material probably had been recently 
excavated. 
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Site 7: November 15. 1964 and December 20, 1977 

The results of the analyses of aeríal photography dated 1964 
and 1977 are depicted on an overlay to Figure Il. By 1964 the whole 
site was vegetated except for three cleared areas. The northernmost 
area had a building on it and two possible trench scars indicative of 
filling. Berms (not annotated) on this cleared area suggest heavy 
earthmoving machinery had been operating ín this area. 

On the 1977 photos a rectangular-shaped waste disposal area is 
visible in the center of the site. The area is accessed by a road from 
the West. Piled debris is evident in the disposal area, and large 
cleared areas are visible in the northwest. Dump truck-sized mounds 
of material are stored at the western-most cleared area. The material 
is probably cover for the disposal area. Debris, an excavationjgraded 
area and a cleared area with mounded material can be seen on the 
west side of the site. . . * 
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Site 10: Januarv 8. 1951 

All buildings depicted on the USGS quadrangle map, as seen ín 
Figure 12, and two additional buildings delìneated on the overlay, are 
in place in 1951. Open storage (OS) areas are numbered sequentially 
from north to South and west to east to aid in their description and 
tracking. The numbers are unique so that open storage areas seen in 
subsequent years can be individually identified. Open storage areas 
1, 3 and 4 contain possible trates or drums. Open storage area 2 
appears to be for vehìcle parking/storage. A mound of dark-toned 
material (MM) ís visible in the southern section of the site. (See 
Figures A-5 and A-6 in the Appendix for aerial photographic prints of 
Sites 10 and 31 in 1958 and 1977). 

Site 21: January 8, 1951 

In 1951 a large multí-storied buildìng and a small structure were 
visible on or near the approximate Site 21 boundary. The area around 
the buildíngs appears vegetated. An access road winds around the 
site and connects with a network of roads that link a group of other 
buildings scattered across the hill. 
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. . rte 10. June 18. 1958 

Site activity, annotated on an overlay to Figure 13, has increased 
significantly since 1951. OS1 has increased in size with containers, 
trates or drums, and equipment is visible within its boundaries. One 
building has been removed from OS1 and another has been added. 
The removed building and other historkal features are delineated with 
a thin dashed line. OS2 has vehicles and equipment stored within its 
boundaries and containers can be seen on its west side. An area lof 
debris is visible South of OS2. Also South of OS2 is a new open 
storage area, OS5, which contains vehicles and containers. The 
containers appear to be either trates or drums. Features no longer 
visible from 1951 include mounded material, OS3 and Os4 previously 
seen southeast of OSI, and a buifding north of OS?. 

. 
rte 21: June 18.1958 

By June 1958, the larger of the two buíldings had been removed 
and the area had begun to revegetate. The historical location of the 
large buildíng is delineated on the overlay to Figure 13. An access 
road originates from the north and terminates at the small building, still 
visible in the center of the site. 

The site continued to revegetate through 1977, the time when 
the west side of the site appears to have been mowed. 
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. 
rte 10. November 15. 1964 and December 20.1977 . 

Findings for 1964 and 1977 are delineated on an ovetiay to 
Figure 14. Síte activity did not cbange significantly from 1958 to 1964. 
A ground scar (GS) is visible where open storage OS4 was visible in 
1951. 

Site activity in 1977 increased signifkantly from 1964. Almost all 
of this increase was associated with the open storage areas. There 
appears to be more equipment and containers visible within OS2 tlhan 
was seen in 1964. OS5 expanded greatly since 1964, and much of 
the area appears to be for parking. A new open storage area, OS6, is 
visible northeast of OSI. It contains equipment and containers. The 
ground scar seen tin 1964 is still visible. 
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. . Ite 13. June 18.1958 

Few signifkant changes occurred at this site between 1951 and 
1958. An overtay to Figure 15 depicts the three areas that comprise 
Site 13 as seen on the 1958 aerial photography. The eastemmost 
area appears to be a large excavation operation, with eight 
earthmoving vehicles (V) visible. An open storage area of vehicles 
and equipment can be seen on the southwest side of this area. (See 
Figures A-7, A-8 and A-Q in the Appendix for aerial photographic prints 
of the site in 1958 and 1977). 

The two western areas of Site 13 were created with a com- 
bination of clearing, filling and grading. These areas were indicated as 
sites for Wells whi‘ch could be the structureslbuildings delineated on 
the overtay. No obvious sources of contamination could be seen on 
the photography. 

The three areas began to revegetate after 1958, and so no 
further discussion is presented. 
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Site 18: January 8, 1951 /Ij 

As evident on aìrphotos acquired in 1951, this site was devoid of 
vegetation during this time period. A building can be seen in the 
southeast comer of the site. Two sheds, annotated in Figure 16, are 
directly north of the building. A drainage channel, west of the building, 
bisects the southern boundary of the site. A circular cleared area is 
also visible in the center of the site. (See Figures A-8 and A-9 ín the 
Appendix for aerial photographic prints of this site in ‘t958 and 1977). 
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Site 18: June 18. 1958 

The building and sheds seen in 1951 are not present on the 
1958 photos (see Figure 17). Two new buildings, however, are visible 
at the síte. The eastemmost building has containers on its west side, 
but the identifkation of these contaìners could not be determined from 
the photography. A drainage dítchkrench orígínates from the south- 
west síde of the buíldíng and terminates at the draínage dítch to the 
West, which was visible ín 1951. Located on the west síde of the 
draínage dítch ìs a possíble filI area. Líght-toned mounded material 
(LTMM) can be seen on the southeast síde of the filI area. The 
cleared area was visible ín 1951. 
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Site 18: November 15.1964 and December 20.1977 

Due to a lack of sìgnificant changes, features for both 1964 and 
1977 are annotated on the overlay to Figure 18. l3y 1964, vegetation 
had encroached on the sites western and southem boundaries. 
Possible trates can be seen in an open storage (OS) area northwest 
of the northernmost building. Much of the possible filI area seen in 
1958 had vegetated except for a cleared area which was visible in 
1958. 

The site did not change significantly by 4977. The circular 
cleared area visible in 1964 had revegetated, and a possible trench 
can be seen on the site’s eastem side. 
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0 7.601 
0.0033 8.897 
0.0066 8.459 

0.01 6.772 
0.0133 4.782 
0.0166 2.751 

0.02 1.582 
0.0233 1.149 
0.0266 0.275 

0.03 -0.741 
0.0333 -0.408 
0.0366 -0.09 

0.04 0.337 
0.0433 0.646 
0.0466 0.768 

0.05 0.755 
0.0533 0.65 
0.0566 0.527 

0.06 0.446 
0.0633 0.413 
0.0666 0.399 

0.07 0.465 
0.0733 0.508 
0.0766 0.508 

0.08 0.484 
0.0833 0.451 
0.0866 0.432 

0.09 0.418 
0.0933 0.413 
0.0966 0.413 

0.1 0.408 
0.1033 0.404 
0.1066 0.394 

0.11 0.389 
0.1133 0.38 
0.1166 0.375 

0.12 0.366 
0.1233 0.361 
0.1266 0.356 

0.13 0.347 
0.1333 0.332 
0.1366 0.337 

0.14 0.337 
0.1433 0.337 
0.1466 0.327 

0.15 0.19 
0.1533 0.294 
0.1566 0.361 

0.16 0.375 
0.1633 0.342 
0.1666 0.304 

0.17 0.28 
0.1733 0.271 
0.1766 0.275 

0.18 0.28 
0.1833 0.275 
0.1866 0.275 

0.19 0.266 
0.1933 0.261 .-.- I “-^ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0.2 0.252 1 
0.2033 0.252 1 
0.2066 0.247 1 

0.21 0.242 1 
0.2133 0.242 1 
0.2166 0.237 1 

0.22 0.237 1 
0.2233 0.233 1 
0.2266 0.228 1 

0.23 0.223 1 
0.2333 0.223 1 
0.2366 0.218 1 

0.24 0.218 1 
0.2433 0.214 1 
0.2466 0.214 1 

0.25 0.209 1 
0.2533 0.209 1 
0.2566 0.204 1 

0.26 0.204 1 
0.2633 0.199 1 
0.2666 0.199 1 

0.27 0.195 1 
0.2733 0.195 1 
0.2766 0.19 1 

0.28 0.19 1 
0.2833 0.185 1 
0.2866 0.185 1 

0.29 0.18 1 
0.2933 0.18 1 
0.2966 0.18 1 

0.3 0.175 1 
0.3033 0.175 1 
0.3066 0.175 1 

0.31 0.171 1 
0.3133 0.171 1 
0.3166 0.171 1 

0.32 0.166 1 
0.3233 0.166 1 
0.3266 0.166 1 

0.33 0.166 1 
0.3333 0.161 1 

0.35 0.157 1 
0.3666 0.147 1 
0.3833 0.142 1 

0.4 0.138 1 
0.4166 0.133 1 
0.4333 0.128 1 

0.45 0.123 1 
0.4666 0.123 1 
0.4833 0.119 1 

0.5 0.119 1 
0.5166 0.114 1 
0.5333 0.114 1 

0.55 0.109 1 
0.5666 0.109 1 
0.5833 0.109 1 

0.6 0.104 1 
- 0.6166 0.1 1 

0.6333 0.104 1 



0.6666 0.1 
0.6833 0.1 

0.7 0.09 
0.7166 0.095 
0.7333 0.09 

0.75 0.085 
0.7666 0.085 
0.7833 0.085 

0.8 0.081 
0.8166 0.076 
0.8333 0.076 

0.85 0.071 
0.6666 0.071 
0.8833 0.066 

0.9 0.066 
0.9166 0.062 
0.9333 0.062 

0.95 0.057 
0.9666 0.057 
0.9833 0.057 

1 0.052 
1.2 0.033 
1.4 0.043 
1.6 0.024 
1.8 0.019 

2 0.024 
2.2 0.014 
2.4 0.014 
2.6 0.014 
2.8 0.009 

3 0.009 
3.2 0.014 
3.4 0.014 
3.6 0.009 
3.8 0.009 

4 0.014 
4.2 0.014 
4.4 0.014 
4.6 0.009 
4.8 0.014 

5 0.014 
5.2 0.019 
5.4 0.014 
5.6 0.019 
5.8 0.038 

6 0.052 
6.2 0.033 
6.4 0.019 
6.6 0.019 
6.8 0.019 

7 0.019 
7.2 0.014 
7.4 0.014 
7.6 0.014 
7.8 0.014 

8 0.014 
8.2 0.014 
0.4 0.014 
6.6 0.014 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
1 
1 
1 
1 
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9 0.009 1 
9.2 0.014 1 
9.4 0.014 1 
9.6 0.014 1 
9.8 0.014 1 
10 0.014 1 
12 0.009 1 
14 0.009 1 
16 0.009 1 
18 0.005 1 
20 0.005 1 
22 0.005 1 
24 0 1 
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A Q T E S 0 L V is a user-friendly prograa designed to 
analyze data fron aquifer tests autonatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estirated by A Q T B S 0 ‘L V , including the following: 

o confined aquifers, uuconfiaed aquifers, 
and leaky aquifers 

0 punping tests, injection tests, recovery tests, 
and slug tests 

Peatures: 

o Interactive, nenu-driven prograa design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Conplete graphical display of results 



AQTKSOLV RKSULTS 
Version 1.10 

05/12/92 07:54:55 

_--____-____________----------------------- _____________-----__----------------- ___---____-___--____------------------------------------------------------------ 
TBST DESCRIPTION 

Data set.. . . . . . . . . . r?gw08r,dsk 
Data set title..... R?GWOB RISING EKAD TEST 

Knowns and Conatants: 
No. of data points . . . . . . . . . . . . . . . . . . 157 
Radius of well casing.. . . . . . . . . . . . . . 0.083 
Radius of well.. . . . . . . . . . . . . . . . . . . . . 0.66 
Aquifer saturated thickness. . . . . . . . . 22 
Well screen length. . . . . . . . . . . . . . . . . . 20 
Static height of water in well.. . . . . 22 
Log( Re/Rw 1 . . . . . . . . . . . . . . . . . . . . . . . . . . 2.639 
A, B, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000, 0.000, 1.979 

____________________------------------------------------------------------------ _________-----______---------------------------------- ----------_----_---------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Testl 

_-______-----_____________________^_____---------------------------------------- _________----_______------------------------------------------------------------ 
RESULTS PROM STATISTICAL CURVK HATCEING 

STATISTICAL KATCR PARAHKTKR RSTIMATES 

Kstimate Std. Brror 
K = 1.4695B-003 t/- 1.7706E-005 
y0 : 1.2738KtOOO t/- 2.9918K-002 

ANALYSIS OF HODKL RKSIDUALS 

residual = calculated - observed 
weighted residual - residual * weight 

Weighted Residual Statistics: 
Number of residuals.. . . . . . . . , . . . . . 33 
Number of estimated parameters.... 2 
Degrees of freedon.. . . . . . . . . . . . . . . 31 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.0003885 
Residual standard deviation. . . . . . . 0.004022 
Residual variance.. . . . . . . . . . . . . . . . 1.617K-005 

Hodel Residuals: 

Tine Observed Calculated Residual Ueight 
-_-_--------- __-________-- ---------_-_- __--_________ ____--------- 

0.4666 0.288 0.28173 O-.0062721 1 



U.Slbb U.L41 U.LJYOI v.vulJdlo 
0.5333 0.227 0.22707 - .6.8858X-005 

0.55 0.212 0.21513 -0.0031317 
0.5666 0.203 0.20389 -0.00088799 
0.5833 0.189 0.19317 -0.0041695 

0.6 0.179 0.18301 -0.0040144 
0.6166 0.17 0.17345 -0.0034493 
0.6333 0.16 0.16433 -0.0043309 

0.65 0.151 0.15569 -0.004692 
0.6666 0.146 0.14755 -0.0015548 
0.6833 0.137 0.1398 -0.0027978 

0.7 0.127 0.13245 -0.0054485 
0.7166 0.123 0.12553 -0.0025262 
0.7333 0.118 0.11893 -0.00092718 

0.75 0.108 0.11268 -0.0046751 
0.7666 0.104 0.10679 -0.0027862 
0.7833 0.099 0.10117 -0.0021724 

0.8 0.094 0.095854 -0.0018537 
0.8166 0.094 0.090844 0.003156 
0.8333 0.085 0.086068 -0.0010682 

0.85 0.085 0.081544 0.0034564 
0.8666 0.08 0.077282 0.0027182 
0.8833 0.075 0.073219 0.001781 

0.9 0.075 0.06937 0.0056302 
0.9166 0.071 0.065744, 0.0052557 
0.9333 0.066 0.062288 0.003712 

0.95 0.066 0.059014 0.0069865 
0.9666 0.061 0.055929 0.0050708 
0.9833 0.056 0.052989 0.003011 

1 0.056 0.050203 0.0057967 

; 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

--------------______------------------------------------------------------------ --------------_-____------------------------------------------------------------ 
RESULTS PROM VISUAL CURVB MATCHING 

VISUAL HATCH PARAHETER ESTIMATRS 

Estinate 
,K - 1.46953-003 

y0 = 1.2738EtOOO 
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(703) 476 - 0335 

A Q T & S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests autonatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T R S 0 L V , inclnding the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, nenu-driven program design 

o Nonlinear least-squares estination of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 
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íf”-- AQTBSOLV RESULTS 
w”\ Version 1.10 

05/12/92 09:56:41 

__-_________________------------------------------------------------------------ --__---_____________------------------------------------------------------------ 
TEST DBSCRIPTION 

Data set.. . . . . . . . . _ B:r?gwO?f.dsk 
Data set title.. . . . R7GWO7 Palling Head Test 

Knowns and Constants: 
No. of data points.. ................ 162 
Radius of well casing ............... 0.083 
Radius of well.. .................... 0.66 
Aquifer saturated thickness ......... 13 
Well meen length.. ................ 20 
Static height of water in well.. .... 13 
Log( Re/Rw) .......................... 2.302 
A, 1, C ............................. 0.000, 0.000, 1.979 

___----------------------------------------------------------------------------- _----_--------------____________________---------------------------------------- 
ARALYTICAL MRTIIOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- ---------------_---------------------------------------------------------------- 
RESULTS PROM STATISTICAL CURVE MATCIIING 

STATISTICAL HATCH PARAMETER ESTIMATES 

Rstimate Std. Brror 
K = 2.2675&003 t/- 4.3692Ik005 

“mm y0 = 8.48423-001 t/- 1.60193-002 

ANALYSIS OF HODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual I: weight 

Weighted Residual Statistics: 
Number of residuals ............... 87 
Nunber of estimated paraneters .... 2 
Degrees of freedon ................ 85 
Residual wean.. ................... 0.002379 

--F--x Residual standard deviation ....... 0.01846 
Residual variance ................. 0.0003406 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
------_______ ____________- ________----- --___________ -_--_-_-___-- 

0.0866 0.563 0.51704 0.04596 1 
^ -,- ^ -...-,nn n nnnn.r 



0.0966 0.511 0.4883 0.022699 1 
0.1 0.502 0.4789 0.023102 1 

0.1033 0.488 0.46994 0.018055 1 
0.1066 0.488 0.46116 0.026841 1 

0.11 0.459 0.45228 0.0067211 1 
0.1133 0.459 0.44382 0.015177 1 
0.1166 0.421 0.43553 -0.014526 1 

0.12 0.431 0.42714 0.0038605 1 
0.1233 0.426 0.41915 0.006846 1 
0.1266 0.407 0.41132 -0.0043179 1 

0.13 0.403 0.4034 -0.00039742 1 
0.1333 0.393 0.39586 -0.0028558 1 
0.1366 0.379 0.38846 -0.0094552 1 

0.14 0.369 0.38098 -0.011975 1 
0.1433 0.36 0.37385 -0.013853 1 
0.1466 0.355 0.36686 -0.011863 1 

0.15 0.327 0.3598 -0.032799 1 
0.1533 0.346 0.35307 -0.0070724 1 
0.1566 0.332 0.34647 -0.014472 1 

0.16 0.317 0.3398 -0.0228 1 
0.1633 0.317 0.33345 -0.016447 1 
0.1666 0.308 0.32721 -0.019213 1 

0.17 0.303 0.32091 -0.017912 1 
0.1733 0.294 0.31491 -0.020913 1 
0.1766 0.289 0.30903 -0.020026 1 

0.18 0.284 0.30307 -0.019075 1 
0.1833 0.275 0.29741 -0.022409 1 
0.1866 0.27 0.29185 -0.021849 1 

0.19 0.265 0.28623 -0.021229 1 
0.1933 0.261 0.28088 -0.019878 1 
0.1966 0.256 0.27563 -0.019627 1 

0.2 0.251 0.27032 -0.019319 1 
0.2033 0.246 0.26527 -0.019265 1 
0.2066 0.242 0.26031 -0.018306 1 

0.21 0.237 0.25529 -0.018294 1 
0.2133 0.232 0.25052 -0.018521 1 
0.2166 0.227 0.24584 -0.018837 1 

0.22 0.227 0.2411 -0.014103 1 
0.2233 0.223 0.2368 -0.013596 1 
0.2266 0.218 0.23217 -0.014173 1 

0.23 0.213 0.2277 -0.014702 1 
0.2333 0.213 0.22345 -0.010445 1 
0.2366 0.209 0.21927 -0.010288 1 

0.24 0,209 0.21505 -0.0060454 1 
0.2433 0.204 0.21103 -0.0070251 1 
0.2466 0.194 0.20708 -0.01308 1 

0.25 0.199 0.20309 -0.0040924 1 
0.2533 0.199 0.1993 -0.00029551 1 
0.2566 0.194 0.19557 -0.0015696 1 

0.26 0.19 0.1918 -0.0018037 1 
0.2633 0.19 0.18822 0.0017821 1 
0.2666 0.185 0.1847 0.0003009 1 

0.27 0.185 0.18114 0.0038575 1 
0.2733 0.18 0.17776 0.002244 1 
0.2766 0.18 0.17443 0.0055672 1 

0.28 0.175 0.17107 0.0039261 1 
0.2833 0.175 0.16788 0.0071244 1 
0.2866 0.175 0.16474 0.010263 1 

0.29 0.171 0.16156 0.0094351 1 
0.2933 0.171 0.15854 0.012456 1 
0.2966 0.171 0.15558 0.01542 1 

0.3 0.166 0.15258 0.013415 1 
0.3033 0.166 0.14973 0.016268 1 
0.3066 0.161 0.14693 0.014067 1 



0.3166 0.157 0.13877 0.018234 1 
0.32 0.152 0.13609 0.015907 1 

0.3233 0.152 0.13355 0.018451 1 
0.3266 0.152 0.13105 0.020948 1 

0.33 0.147 0.12853 0.018471 1 
0.3333 0.147 0.12613 0.020874 1 

0.35 0.133 0.11464 0.018362 1 
0.3666 0.123 0.10426 0.018745 1 
0.3833 0.114 0.094759 0.019241 1 

0.4 0.109 0.086128 0.022872 1 
0.4166 0.1 0.078328 0.021672 1 
0.4333 0.095 0.071193 0.023807 1 

0.45 0.09 0.064708 0.025292 1 
0.4666 0.086 0.058848 0.027152 1 
0.4833 0.081 0.053488 0.027512 1 

0.5 0.076 0.048816 0.027384 1 
0.5166 0.076 0.044213 0.031787 1 
0.5333 0.071 0.040186 0.030814 1 

-----____-_-----___-__^_________________---------------------------------------- -----_______----____------------------------------------------------------------ 
RESULTS PROM VISUAL CURVE MATCHIRG 

VISUAL HATCH PARAKETER KSTIMATRS 

Bstiaate 
K = 2.26753-003 
yo 2 8.4842B-001 
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A Q T E S 0 L V is a user-friendly prograa designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety af aquifer test conditions can 
be estimated by A Q T E S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 punping tests, injection testa, recovery tests, 
’ and slug testa 

Features: 
A 

o Interactive, menu-driven prograa design 

o Nonlinear least-squares estiration of aquifer coefficients 

0 Statistical analyais of results 

o Coaplete graphical display of resulta 



AQTESOLV RBSULTS 
Version 1.10 

05/11/92 12:24:51 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
TBST DBSCBIPTIOR 

Data set . . . . . . . . . . . B:rO?gw06r.dsk 
Data set title..... RO’IGWOG RISING SLIJG TlIST 

Knowns and Constauts: 
No. of data points.. ................ 154 
Radius of well casing ............... 0.083 
Radius of well.. .................... 0.66 
Aquifer saturated thickness ......... 4 
Well screen length .................. 10 
Static height of water in well...... 4 
Log( Re/Rw) .......................... 1.409 
A, B, C ............................. 0.000, 0.000, 1.504 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
ARALYTICAL HXTBOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
RESULTS PROM STATISTICAL CORVB HATCHING 

STATISTICAL HATCA PARABETKR IISTIHATES 

Estisate Std. Error 
E = 1.44681-003 t/- 1.30953-005 
yo 2 1.9659KtOOO t/- 1.6154E-002 

ANALYSIS OF MODBL RESIDUALS 

residual = calculated - observed 

-aY--- 
weighted residual = residual $ weight 

Weighted Residual Statistics: 
Nunber of residuals. . . . . . . . . . . . . . . 95 
Nunber of estimated parameters.... 2 
Degrees of freedoa.. . . . . . . . . . . . . . . 93 
Residual mean..................... -0.001296 

--T Residual standard deviation....... 0.01682 
Residual variance................. 0.0002829 



Time Observed Calculated Residual Weight 
________-- _------------ .._-_-___----- ___-__--__-_- ------------- 

0.2 1.046 1.083 -0.036998 
0.2033 1.041 1.0724 -0.031396 
0.2066 1.032 1.0619 -0.029898 

0.21 1.023 1.0512 -0.028189 
0.2133 1.013 1.0409 -0.027899 
0.2166 1.008 1.0307 -0.022709 

0.22 0.999 1.0203 -0.021315 
0.2233 0.99 1.0103 -0.020327 
0.2266 0.985 1.0004 -0.015437 

0.23 0.975 0.99035 -0.015348 
0.2333 0.966 0.98065 -0.014653 
0.2366 0.961 0.97105 -0.010053 

0.24 0.952 0.96126 -0.009261 
0.2433 0.947 0.95185 -0.004851 
0.2466 0.938 0.94253 -0.0045331 

0.25 0.928 0.93303 -0.0050282 
0.2533 0.924 0.92389 0.00010544 
0.2566 0.914 0.91485 -0.00085033 

0.26 0.909 0.90562 0.0033754 
0.2633 0.9 0.89676 0.0032408 
0.2666 0.891 0.88798 0.0030194 

0.27 0.886 0.87903 0.0069741 
0.2733 0.881 0.87042 0.010579 
0.2766 0.672 0.8819 0.0101 

0.28 0.862 0.85321 0.0087916 
0.2833 0.658 0.84486 0.013144 
0.2666 0.848 0.83859 0.011414 

0.29 0.844 0.82815 0.015851 
0.2933 0.834 0.82004, 0.013958 
0.2966 0.829 0.81201 0.018985 

0.3 0.82 0.80383 0.016174 
0.3033 0.815 0.79596 0.019043 
0.3066 0.806 0.78817 0.017835 

0.31 0.8Oi 0.76022 0.020783 
0.3133 0.792 0.77258 0.019421 
0.3166 0.787 0.76502 0.021984 

0.32 0.782 0.7573 0.024698 
0.3233 0.773 0.74989 0.023112 
0.3266 0.788 0.74255 0.025453 

0.33 0.759 0.73506 0.023941 
0.3333 0,754 0.72786 0.026136 

0.35 0.721 0.69252 0.028485 
0.3666 0.688 0.65908 0.02892 
0.3833 0.655 0.62707 0.027928 

0.4 0.622 0.59662 0.025382 
0.4166 0.589 0.58781 0.021187 
0.4333 0.561 0.54024 0.020763 

0.45 0.528 0.514 0.013999 
0.4666 0.5 0.48918 0.010818 
0.4633 0.416 0.46543 0.010573 

0.5 0.448 0.44282 0.0051761 
0.5166 0.424 0.42144 0.0025581 
0.5333 0.401 0.40098 2.3398X-005 

0.55 0.377 0.3815 -0.0045033 
0.5666 0.358 0.36308 -0.0050839 
0.5833 0.339 0.34545 -0.0064509 

0.6 0.316 0.32867 -0.012674 
0.6166 0.302 0.31281 -0.010805 
0.6333 0.283 0.29761 -0.014614 

0.65 0.269 0.28316 -0.014161 
0.6666 0.25 0.26949 -0.019489 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0.7166 0.212 0.23217 -0.020171 
0.7333 0.198 0.2209 -0.022896 

0.75 0.189 0.21017 -0.021168 
0.7666 0.179 0.200~2 -0.021021 
0.7833 0.17 0.19031 -0.020307 

0.8 0.16 0.18107 -0.021085 
0.8166 0.151 0.17232 -0.021323 
0.8333 0.146 0.16395 -0.017954 

0.85 0.137 0.15599 -0.018992 
0.8666 0.132 0.14846 -0.01646 
0.8833 0.123 0.14125 -0.01825 

0.9 0.118 0.13439 -0.016391 
0.9166 0.113 0.1279 -0.014902 
0.9333 0.109 0.12169 -0.012691 

0.95 0.104 0.11578 -0.011781 
0.9866 0.099 0.11019 -0.011191 
0.9833 0.094 0.10484 -0.010839 

1 0.09 0.099748 -0.0097479 
1.2 0.047 0.054951 -0.0079506 
1.4 0.033 0.030272 0.002128 
1.6 0.024 0.016671 0.0073233 
1.8 0.014 0.0091871 0.0048129 

2 0.01 0.0050811 0.0049389 
2.2 0.01 0.0027882 0.0072118 
2.4 0.01 0.001536 0.008464 
2.6 0.005 0.00084617 0.0041538 
2.8 0.005 0.00046615 0.0045339 

3 0.005 0.0002568 0.0047432 
16 0.005 3.1938E021 0.005 
18 0.005 9.36723-024 0.005 
20 0.005 2.51453-026 0.005 
22 0.005 6.47373-029 0.005 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-------------*-----_-----*---*-------------------------------------------------- --------*--------_------------------------------------------------------------ 
BBSULTS PROM VISUAL CURVB WITCRIHG 

VISUAL HA’NE PARAME’i’BE El’IHA~ES 

Estíaate 
K = 1.44681-003 
yo = 1.9659KiOOO 

<<<<<<<<<<(<<<<<<<<<<(<<<<<<<<<<<<<<<<<<>~~>>>>>~>~>>~~>>>>>>>~~>>~>>~>>>~>>>>>> 
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A Prograrn for 

Automatic Bstiuatioo of Aquifer Coefficients 

Proa Aquifer Te& Data 

By: 
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and 
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A Q T B S 0 I V is a user-friendly progran designed ta 
analyze data fron aquifer teats automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estinated by A Q T E S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, aenu-driven program design 

0 Nonlinear least-squares estkation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 
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AQTKSOLV RPSULTS 
Version 1.10 

05/ 12192 10:21: 13 

__________________-------------------------------- ___________----_-------------- ____-_____-_----------------------- ______-------------------- __--_-------------- 
TBST DESCRIPTION 

Data set.. . . . . . . . . . B:r?gwOGf.dsk 
Data set title..... R7GWO6 Palling Head Test 

Knowns and Constants: 
No. of data points . . . . . . . . . . . . . . . . . . 163 
Radius of well casing . . . . . . . . . . . . . . . 0.063 
Badius of well...................... 0.66 
Aquifer saturated thicknesa . . . . . . . . . 4 
Well screen length . . . . . . . . . . . . . . . . . . 10 
Static height of water in well.. . . . . 4 
Log( Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.409 
II, 1, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000, 0.000, 1.504 

-___---------------------------------------------------------------------------- -_---_----_--------------------------------------------------------------------- 
ANALYTICAL MRTEOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

------------------^------------------------------ --------------------___^_______ ------------------------------------------------- ------------------------------- 
RRSULTS FROM STATISTICAL CURfl KATCEIKG 

STATISTICAL MATCH PARAMTKR ESTIHATIIS 

Bstiuate Std. Error 
K = 1.5492R-003 t/- 2.2528E005 
yo = 1.172511+000 t/- LlP99E-002 

ANALYSIS OF KODEL RBSIDUALS 

residual = calculated - observed 
weighted residual = residual 8 weight 

Weighted Residual Statistics: 
Number of residuals . . . . . . . . . . . . . . . 121 
Number of estiaated paraneters..;. 2 
Degrees of freedom.. . . . . . . . . . . . . . . 119 
Residual aean.. . . . . . . . . . . . . . . . . . . . 0.006164 
Residual standard deviation.. . . . . . 0.02468 
Residual variance.. . . . . . . . . . . . . . . . 0.0006093 

Hodel Residuals: 

Tire Observed Calcuiated Residual Ueight 
------------- -----------__ ______-w-w--- ------------- -___--------- 

0.09 0.934 0.87972 0.054264 1 



0.1 0.896 0.85208 0.043923 
0.1033 0.882 0.84315 0.038851 
0.1066 0.868 0.83431 0.033686 

0.11 0.858 0.82531 0.032692 
0.1133 0.844 0.81666 0.027341 
0.1166 0.835 0.8081 0.026898 

0.12 0.825 0 -79938 0.025621 
0.1233 0.811 0.791 0.019998 
0.1266 0.802 0.78271 0.019286 

0.13 0.792 0.77426 0.017735 
0.1333 0.778 0.76615 0.011849 
0.1366 0.769 0.75812 0.010877 

0.14 0.755 0.74994 0.0050605 
0.1433 0.745 0.74208 0.0029189 
0.1466 0.736 0.73431 0.0016949 

0.15 0.726 0.72638 -0.00037858 
0,1533 0.717 0.71877 -0.0017671 
0.1566 0.703 0.71124 -0.0082353 

0.16 0.698 0.70356 -0.0055579 
0.1633 0.689 0.69619 -0.0071855 
0.1666 0.679 0.68889 -0.0098904 

0.17 0.67 0.68145 -0.011454 
0.1733 0.66 0.67431 -0.014313 
0.1766 0.656 0.66725 -0.011247 

0.16 0.646 0.66004 -0.014045 
0.1633 0.637 0.65313 -0.016128 
0.1666 0.627 0.64628 -0.019284 

0.19 0.623 0.63931 -0.016308 
0.1933 0.613 0.83261 -0.019809 
0.1966 0.608 0.62598 -0.01798 

0.2 0.599 0.81922 -0.020223 
0.2033 0.594 0.61273 -0.018734 
0.2066 0.585 0.80631 -0.021314, 

0.21 0.58 0.59977 -0.019769 
0.2133 0.575 0.59348 -0.018484 
0.2166 0.566 0.58728 -0.021265 

0.22 0.561 0.58093 -0.019926 
0.2233 0.557 0.57484 -0.017838 
0.2266 0.547 0.56881 -0.021815 

0.23 0.542 0.56267 -0.020675 
0.2333 0.538 0.55678 -0.018779 
0.2366 0.533 0.55094 -0.017944 

0.24 0.524 0.545 -0.020997 
0.2433 0.519 0.53929 -0.020286 
0.2466 0.514 0.53364 -0.019635 

0.25 0.509 0.52787 -0.018875 
0.2533 0.505 0.52234 -0.017343 
0.2566 0.495 0.51687 -0.02167 

0.26 0.491 0.51129 -0.020291 
0.2633 0.486 0.50593 -0.019933 
0.2666 0.481 0.50063 -0.019631 

0.27 0.476 0.49523 -0.019227 
0.2733 0.472 0.49004 -0.018038 
0.2766 0.467 0.4849 -0.017903 

0.28 0.462 0.47967 -0.017669 
0.2833 0.458 0.47464 -0.016642 
0.2866 0.453 0.46967 -0.016669 

0.29 0.448 0.4646 -0.016599 
0.2933 0.443 0.45973 -0.01673 
0.2966 0.443 0.45491 -0.011913 

0.3 0.434 0.45 -0.016002 
0.3033 0.429 0.44529 -0.016287 
0.3066 0.429 0 _ 44062 -0.011621 

0.31 0.425 0.43586 -0.010865 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 i 
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AQTESOIV 

A Program for 

Automatic Batimation of Aquifer Coefficients 

Pron Aquifer Test Data 

By: 

Glenn H. Duffield 
and 

James 0. Ruvtbaugh, III 

Geraghty h tiiller Kodeling Group 
1895 Prestan White Drive, Suite 301 

Reston, VA 22091 

(7031 476 - 0335 

A Q T 1 S 0 L V is a nser-friendly progras designed to 
analyze data from aquifer tests autonatically. Aquifer 
coefftcients for a variety of aquifer test conditions can 
be estimated by A Q T 1 S 0 L V , includiag the following: 

o confined aquifers, unconfined aquifers, 
and leakp aquifers 

0 punping testa, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-drivea program design 

o Nonlinear least-squares estination of aquifer coefficieats 

0 Statistical analysis of results 

o Complete graphical display of results 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<í<<<<<~~~>~~~~~>~~~~~~~>~>~>>~~~~~>~~~>~~~~>~~ 



AQTBSOLV RESULTS 
Veraion 1.10 

05/12/92 11:04:49 

_____--____----_--------------------------- ______________----_------------------ ___________----_-__------------------------ -m---m---- ________--___-------------- 
TBST DRSCRIPTION 

Data set . . . . . . . . . . . y 
Data set title.. . . . R7GWO5 PAUNG HBAD TRST 

Knowns and Consta&: 
No. of data points . . . . . . . . . . . . . . . . . . 140 
Radius of well casing.. . . . . . . . . . . . . . 0.083 
Radius of well.. . . . . . . . . . . . . . . . . . . . . 0.66 
Aquifer saturated thickness . . . . . . . . . 18 
Well meea length.. . . . . . . . . . . . . . . . . 20 
Static height of water in nell...... 18 
Log(Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . . . . 2.512 
A, B, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000, 0.000, 1.979 

_____-____----_----------------------------------------------------------------- ___________---__--_-___________________L---------------------------------------- 
ANAJJTICbL HRTROD 

Bouwer-Rice (Unconfined Aquifer Slug Te&) 

_-_--_----------_--------------------------------------------------------------- __-------_--_--------------------------------------- --_------------------------- 
RRSIJLTS FROLI STATISTICAL CURVR HATCHING 

STATISTICAL MATCH PARAHWBR ESTIRATE 

Bstimate Std. Error 
R = 2.5399B-003 t/- 6.6407E004 
yo = 8.1736å-002 t/- 2.0599X-002 

ANALYSIS OP HODEL RKSIDUALS 

residual = calculated - obaerved 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Nuaber of residuala. . . . . . . . . . . . . . . 94 
Nuaber of estiaated paranetere.... 2 
Degrees of freedoa . . . . . . . . . . . . . . . . 92 
Residual neaa.. . . . . . . . . . . . . . . . . . . . 0.0009411 
Residual standard deviation . . . . . . . 0.02521 
Residual variance.. . . . . . . . . . . . . . . . 0.0006354 

Hodel Residuala: 

Time Observed Calculated Residual Weight 
__-___-__-_-- ------____--- _-__--__----- _-___-_------ _______-_____ 

0.08 0.105 0.051105 0.053895 1 



0.09 0.048 0.046192 
0.0933 0.038 0.047267 
0.0966 0.043 0.04636 

0.1 0.034 0.045444 
0.1033 0.038 0.044512 
0.1066 0.034 0.043717 

0.11 0.034 0.042853 
0.1133 0.034 0.042031 
0.1166 0.029 0.041225 

0.12 0.029 0.04041 
0.1233 0.024 0.039635 
0.1266 0.024 0.038875 

0.13 0.029 0.038106 
0.1333 0.024 0.037375 
0.1366 0.024 0.036658 

0.14 0.024 0.035934 
0.1433 0.024 0.035244 
0.1466 0.019 0.034568 

0.15 0.019 0.033885 
0.1533 0.024 0.033235 
0.1566 0.024 0.032598 

0.16 0.057 0.031953 
0.1633 0.005 0.03134 
0.1666 0.01 0.030739 

0.17 0.024 0.030132 
0.1733 0.015 0.029554 
0.1766 0.247 0.028987 
0.1833 0.019 0.027889 

0.19 0.015 0.026794 
0.1933 0.034 0.02628 
0.1968 0.034 0.025776 

0.2 0.024 0.025266 
0.2033 0.019 0.024782 
0.2086 0.019 0.024306 

0.21 0.019 0.023626 
0.2133 0.019 0 -023389 
0.2166 0.015 0.02292 

0.22 0.015 0.022468 
0.2233 0.015 0.022037 
0.2266 0.015 0.021614 

0.23 0.015 0.021187 
0.2333 0.015 0.02078 
0.2366 0.015 0.020382 

0.24 0.015 0.019979 
0.2433 0.015 0.019595 
0.2466 0.015 0.01922 

0.25 0.015 0.01884 
0.2533 0.015 0.018478 
0.2566 0.015 0.018124 

0.26 0.015 0.017766 
0.2633 0.015 0.017425 
0.2666 0.015 0.01709í 

0.27 0.015 0.016753 
0.2733 0.015 0.016431 
0.2766 0.015 0.016116 

0.28 0.015 0.015798 
0.2833 0.015 0.015495 
0.2866 0.015 0.015197 

0.29 0.015 0.014897 
0.2933 0.015 0.014611 
0.2966 0.015 0.014331 

0.3 0.015 0.014048 
0.3033 0.015 0.013778 
0.3066 0.015 0.013514 

-0.00019165 
-0.0092671 
-0.0033603 
-0.011444 

-0.0065723 
-0.0097172 
-0.0088533 
-0.0080312 
-0.012225 
-0.01141 

-0.015635 
-0.014875 

-0.0091064 
-0.013375 
-0.012658 
-0.011934 
-0.011244 
-0.015568 
-0.014885 

-0.0092351 
-0.0085975 

0.025047 
-0.02834 

-0.020739 
-0.0061317 
-0.014554 

0.21801 
-0.0088687 
-0.011794 
0.0077201 
0.0082243 

-0.0012664 
-0.0057816 
-0.0053062 
-0.0048259 
-0.0043888 
-0.0079205 
-0.0074675 
-0.0070365 
-0.0066137 
-0.0061868 
-0.0057802 
-0.0053815 
-0.0049788 
-0.0045955 
-0.0042195 
-0.0038397 
-0.0034783 
-0.0031238 
-0.0027657 
-0.0024248 
-0.0020905 
-0.0017528 
-0.0014314 
-0.0011162 

-0.00079772 
-0.00049464 
-0.00019737 
0.00010293 
0.00038873 
0.00066905 
0.00095224 
0.0012217 
0.0014861 . . ._-^, 

í 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
í 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
í 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0.3166 0.015 0.012743 
0.32 0.015 0.012492 

0.3233 0.015 0.012252 
0.3266 0.015 0.012017 

0.33 0.015 0.011779 
0.3333 0.015 0.011554 
0.3666 0.01 0.0095021 
0.3833 0.01 0.0086148 

0.4 0.01 0.0078104 
0.4166 0.01 0.0070852 
0.4333 0.01 0.0064236 

0.45 0.01 0.0058238 
0.4666 0.01 0.005283 
0.4833 0.01 0.0047897 

0.5 0.01 0.0043425 
0.5166 0.015 0.0039393 
0.5333 0.01 0.0035714 

0.55 0.01 0.0032379 
0.5666 0.01 0.0029373 
0.5833 0.01 0.002663 

0.6 0.01 0.0024144 
0.8 0.01 0.00074633 

0.8166 0.01 0.00067103 
0.8333 0.01 0.00061381 

0.85 0.01 0.0005565 

0.0022565 
0.0025083 
0.002748 
0.002983 

0.0032205 
0 -0034465 

0.00049769 
0.0013852 
0.0021896 
0.0029148 
0.0035764 
0.0041782 
0.004717 

0.0052103 
0.0056575 
0.011061 

0.0064286 
0.0067621 
0.0070627 
0.007337 

0.0075656 
0.0092537 
0.009323 

0.0093862 
0.0094435 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-*_--------^--------------------------------------------------------------~----- --__----------------_________^__________---------------------------------------- 
RESULTS PROM VISOAL CURVR MATCHING 

VISUAL HATCH PARAMETER BSTIMATBS 

Estiaate 
K = 2.53991-003 
yo = 8.17363-002 

<<<<<<(<<<<<<<(<<<<<<<<<<<<((<(<<<<<<<<~<<<~>>~~>~~~~~>~~>~>>>>>~~>>>>>>?~~~>>>>>>> 
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AQTESOLV RESUGTS 
Version 1.10 

05/12/92 11:06:34 

____________________------ ____________________---------------------------------- ___________________------- _________^__________---------------------------------- 
TEST DESCBIPTION 

Data set.. . . . . . . . . . p 
Data set title..... RTGW05 PALING ARAD TBST 

Knowns and Constants: 
No. of data points . . . . . . . . . . . . . . . . . . 140 
Radius of well casing.. . . . . . . . . . . . . . 0.083 
Radius of well. . . . . . . . . . . . . . . . . . . . . . 0.66 
Aquifer saturated thickness . . . . . . . . . 18 
Well screen length . . . . . . . . . . . . . . . . . . 20 
Static height of water in well...... 18 
LogUWW . . . . . . . . . . . . . . . . . . . . . . . . . . 2.512 
A, B, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000, 0.000, 1.979 

------------------------------------------ ------------------------------- ------_----___-------------------- --m-e-- ------__--_-____------------------------------ 
ABALYTICAL MKTEOD 

Bouwer-Rice (Unconf ined Aquifer Slug Test 1 

====:==============================---------------~----------------------------- ---*-------__-------------------------------- 

RESUL’l’S PROM STATISTICAL CURIII( KATCBING 

STATISTICAL MATCH PARAMETKR KSTIBATES 

Estimate sta. Brror 
K = 2.539912-003 t/- 6.6407&004 
yo = 8.1736E-002 t/- 2.0599B-002 

ANALYSIS OF HODIIL RPSIDUALS 

residual = calculated - observed 
weighted residual = residual i weight 

Weighted Residual Statistics: 
Nuaber of residuals . . . . . . . . . . . . . . . 94 
Nuaber of estiaated paraneters.... 2 
Degrees of freedoa. . . . . . . . . . . . . . . . 92 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.0009411 
Residual standard deviation.. . . . . . 0.02521 
Residual variance.. . . . . . . . . . . . . . . . 0.0006354 

Bode1 Residuals: 

Tine Observed Calculated Residual Weight 
_---_________ _________---- -------___-_- _____________ -------____-- 

0.08 0.105 0.051105 0.053895 1 
A .Tn n nrnanr A n1no71: I 



0.09 
0.0933 
0.0966 

0.1 
O-1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 
0.1433 
0.1466 

0.15 
0.1533 
0.1566 

0.16 
0.1633 
0.1666 

0.17 
0.1733 
0.1766 
0.1833 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 n n. 

0.048 
0.038 
0.043 
0.034 
0.038 
0.034 
0.034 
0.034 
0.029 
0.029 
0.024 
0.024 
0.029 
0.024 
0.024 
0.024 
0.024 
0.019 
0.019 
0.024 
0.024 
0.057 
0.005 
0.01 

0.024 
0.015 
0.247 
0.019 
0.015 
0.034 
0.034 
0.024 
0.019 
0.019 
0.019 
0.019 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
n n,C 

0.048192 -0.0001Y165 
0.047267 -0.0092671 
0.04636 -0.0033603 

0.045444 -0.011444 
0.044572 -0.0065723 
0.043717 -0.0097172 
0.042853 -0.0088533 
0.042031 -0.0080312 
0.041225 -0.012225 
0.04041 -0.01141 

0.039635 -0.015635 
0.038875 -0.014875 
0.038106 -0.0091064 
0.037375 -0.013375 
0.036656 -0.012658 
0.035934 -0.011934 
0.035244 -0.011244 
0.034568 -0.015568 
0.033885 -0.014885 
0.033235 -0.0092351 
0.032598 -0.0085975 
0.031953 0.025047 
0.03134 -0.02634 

0.030739 -0.020739 
0.030132 -0.0061317 
0.029554 -0.014554 
0.028987 0.21801 
0.027869 -0.0088687 
0.026794 -0.011794 
0.02628 0.0077201 

0.025776 0.0082243 
0.025266 -0.0012664 
0.024782 -0.0057816 
0.024306 -0.0053062 
0.023826 -0 -0048259 
0 -023369 -0.0043688 
0.02292 -0.0079205 

0.022468 -0.0074675 
0.022037 -0.0070365 
0.021614 -0.0066137 
0.021187 -0.0061866 
0.02078 -0.0057802 

0.020382 -0.0053815 
0.019979 -0.0049788 
0.019595 -0.0045955 
0.01922 -0.0042195 
0.01884 -0.0038397 

0.018478 -0.0034783 
0.018124 -0.0031238 
0.017766 -0.0027657 
0.017425 -0.0024248 
0.017091 -0.0020905 
0.016753 -0.0017528 
0.016431 -0.0014314 
0.016116 -0.0011162 
0.015798 -0.00079772 
0.015495 -0.00049464 
0.015197 -0.00019737 
0.014897 0.00010293 
0.014611 0.00038873 
0.014331 0.00066905 
0.014048 0.00095224 
0.013778 0.0012217 
0.013514 0.0014861 
n n.r\nrn 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0.3166 0.015 0.012743 0.0022565 1 
0.32 0.015 0.012492 0.0025083 1 

0.3233 0.015 0.012252 0.002748 1 
0.3266 0.015 0.012017 0.002983 1 

0.33 0.015 0.011779 0.0032205 1 
0.3333 0.015 0.011554 0.0034465 1 
0.3666 0.01 0.0095021 0.00049789 1 
0.3833 0.01 0.0086148 0.0013852 1 

0.4 0.01 0.0076104 0.0021896 1 
0.4166 0.01 0.0070852 0.0029148 1 
0.4333 0.01 0.0064236 0.0035764 1 

0.45 0.01 0.0058238 0.0041762 1 
0.4666 0.01 0.005263 0.004717 1 
0.4833 0.01 0.0047897 0.0052103 1 

0.5 0.01 0.0043425 0.0056575 1 
0.5166 0.015 0.0039393 0.011061 1 
0.5333 0.01 0.0035714 0.0064286 1 

0.55 0.01 0.0032379 0.0067621 1 
0.5666 0.01 0.0029373 0.0070627 1 
0.5633 0.01 0.002663 0.007337 1 

0.6 0.01 0.0024144 0.0075856 1 
0.6 0.01 0.00074633 0.0092537 1 

0.6166 0.01 0.00067703 0.009323 1 
0.6333 0.01 0.00061381 0.0093862 1 

0.85 0.01 0.0005585 0.0094435 1 

----------------_--------------------------------------------------------------- -------------------------------------------------------------------------------- 
I!KSULTS PBOI VISUAL CURVB MATCNNG 

VISUAL MATCH PARAHBTBE ESTIMATBS 

Bstimate 
K = 2.5399E-003 
yo = 8.1736E-002 
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AQTKSOLV 

A Program for 

Automatic Eatimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glena Li. Duffield 
and 

Janes 0. Eumbaugh, III 

Geraghty h Miller Hodeling Group 
1895 Preston hite Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T l? S 0 I V is a user-friendly progran designed to 
analyze data fron aquifer tests autonatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estinated bp A Q T B 5 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug testa 

Peatures: 

o Interactive, laenu-driven program design 

o Nonlinear lea&-squares estiaation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<(<>>>>>>>>>>>>>>>>>>>>~>>>>>>>>>>~>>>>>>>> 



,p”z AQTBSOLV RESULTS 
.aw Version i. 10 

05/12/92 

________-___-_-___-_--------------------------------------- _-----_-------------- _______________--- -__---------_-------------------------- ___---------_---------- 
TBST DBSCBIPTION 

Data set.. . . . . . . . . . B:r?gw04f .dak 
Data set title..... B?GW04 FALLING BEAD TEST 

Kaowns and Constants: 
No. of data points.. ................ 176 
Radius of well casiag ............... 0.083 
Radius of well... ................... 0.66 
Aquifer saturated thickness.. ....... 12 
Well screen length.. ................ 20 
Static height of water io well...... 12 
LodRelRw) .......................... 2.249 
A, B, C ............................. 0.000, 0.000, 1.979 

--e-s- ----_-------_------_------------------------------------------------------ 
__------_____-_-____------------------------------------------------------------ 

ANALYTICAL HETEOD 

ry 
Bouuer-Rice (Unconfined Aquifer Slug Test) 

-*-_--------------_-----------------------------~------------------------------- ----------_---_---_---------------------------------------*----------.----------- 
RKSULTS FROM STATISTICAL CURVE MATCEING 

STATISTICAL MATCH PARAHETBR ESTIHATES 

Estioate Std. Error 
K = 1.53933-004 i/- 2.4381&-006 
yo = 3.5?97E-001 t/- 4.9098B-003 

ANALYSIS OF HODIL RESIDUALS 

residual = calculated - observed 
weighted residual = residual t weight 

Beighted Residual Statistics: 
Nuaber of residuals.. ............. 20 
Number of estimated parameters .... 2 
Degrees of freedor ................ 18 
Residual sean ..................... -4.828E-005 
Residual standard deviation ....... 0.00354 
Residual variance ................. 1.253E-005 

Hodel Residuals: 

Tiue Observed Calculated Residual Weight 
__-_-____-__- ___--_-______ -_--m-o------ __-_________- _-______--___ 

1 0.248 0.2406 0.0073972 1 . . . . ^...^,.^e 



, -  

Rni 

1.6 0.186 0.18957 -0.0035701 
1.8 0,172 0.17509 -0.0030893 

2 0.162 0.16171 0.00028538 
2.2 0.148 0.14936 -0.0013616 
2.4 0.138 0.13795 4.7766B-005 
2.6 0.129 0.12741 0.0015856 
2.8 0.119 0.11768 0.0013185 

3 0.115 0.10869 0.0063079 
3.2 0.105 0.10039 0.0046107 
3.4 0.096 0.092721 0.0032’192 
3.6 0.086 0.085638 0.00036189 
3.8 0.076 0.079096 -0.0030964 

4 0.072 0.073054 -0.0010544 
4.2 0.067 0.067474 -0.0004739? 
4.4 0.062 0.06232 -0.00031979 
4.6 0.057 0.057559 -0.00055933 
4.8 0.048 0.053163 -0.0051625 

t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

--̂ ----------------------------------------------------------------------------- -------------------------------*------------------------------------------------ 

RIKitJL& FROti VISUAL CW’E MATCEIKG 

VISUAL HATCH PAWWEB ISTIWTES 

Estimate 
K = 1.539311-004 
yo = 3.57973-001 
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A Progran for 

Automatic Bstination of Aquifer Coefficients 

Proa Aquifer Test Data 

Glenn ti. Duffield 
and 

James 0. hnbaugh, 111 

Geraghty & Miller Modelfng Group 
1895 Prestan Hhite Drive, Suite 301 

Reston, 9A 22091 

(703) 476 - 0335 

A Q T E S 0 L 9 is a user-friendly progran designed to 
analyee data fron aquifer testa autoaatically. Aquifer 
coefficients for a varfety of aquifer test conditions can 
be estinated by A Q T B S 0 II 9 , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 punping testa, injection tests, recovery tests, 
and Shg te8t8 

Features: 

o Interactive, nenu-driven progran design 

o Nonlinear least-squarea estinatian of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



<<<<<<<<<<<<<<<<<<<<<<<<<<~<<<<<<<<<<<<<}>~>>>~>~>>~)>~>~~~)>~~>~>~>~~~~)~~~~>>~ 
,/‘----- 

AQTRSOLV RESULTS “9 
Version 1.10 

05/11/92 15:10:13 

------------------------- -__--_---______---__----------------------------------- 
-----------_----_-__------------------------------------------------------------ 

TBST DKSCRIPTION 

Data set.. . . . . . . . . . b:RIGW04R.DSK 
Data set title..... B’i’CWO4 BISING HKAD TEST 

Knowns and Consta&: 
No. of data points.. ................ 179 
Radius of well casing.. ............. 0.083 
Radius of uell.. .................... 0.66 
Aquifer saturated thickness ......... 12 
i?ell tcreeu length .................. 20 
Static height of water in well... ... 12 
LogUW4 .......................... 2.249 
8, 8, C ............................. 0.000, 0.000, 1.979 

--_---------_------------------------------ -__^---------------_---------- ------- 
:Y-- 

--_------------------------------------------- -^_------------------------ ------- 
ANALYTICAL METIIOD /aq. 

Bouwer-Rice (Unconffned Aquifer Slug Te&) 

h 

-------------_------------------------------------------------------------------ --_--------_-_---_-------------------------------------------------------------- 
REYJLTS PROM STATISTICAL CURVK MATCHING 

STATISTICAL HATCE PABAMTKR BSTIMATES 

Estirate Std. Error 
K = 2.4794B-004 t/- 2.6388X-006 
yo = 1.9564lkOOO t/- 1.9675B-002 

ANALYSIS OF HODBL RBSIDOALS 

““e, residual = calculated - observed 
/ weighted residual = residual * weight 

Beighted Residual Statistics: 
Nunber of residuals.. ............. 44 
Nuraber of estieated pameters .... 2 

- ,- 
Degrees of freedon.. .............. 42 
Residual sean ..................... -0.004367 
Residual standard deviation ....... 0.01354 
Residual variance ................. 0.0001833 

4-w. Hadel Residuals: 

Time Observed Calculated Residual Weight 
______-__-___ _________---_ _---_-------- ------------- ___-_--______ 



1.8 
2 

2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 
7.a 

a 
8.2 
8.4 
8.6 
12 

1.05 1.0539 -0.0038826 1 
1.035 1.0427 -0.0076789 1 
1.026 1.0316 -0.0055944 1 
0.878 0.90765 -0.029654 1 
0.797 0.7986 -0.0016049 1 
0.716 0.70266 0.013343 1 
0.639 0.61824 0.020763 1 
0.566 0.54396 0.024041 1 
0.506 0.47861 0.027394 1 
0.444 0.4211 0.022896 1 
0.386 0.37051 0.015469 1 
0.343 0.326 0.017004 1 
0.296 0.28663 0.0091705 1 
0.253 0.25237 0.00063137 1 
0.215 0.22205 -0.007048 1 
0.186 0.19537 -0.0093702 1 
0.162 0.1719 -0.0098976 1 
0.138 0.15125 -0.013245 1 
0.119 0.13307 -0.014074 1 
0.105 0.11709 -0.012086 1 
0.091 0.10302 -0.012019 1 
0.076 0.090642 -0.014642 1 
0.062 0.079751 -0.017751 1 
0.052 0.07017 -0.01817 1 
0.048 0.061739 -0.013739 1 
0.038 0.054322 -0.016322 1 
0.033 0.047795 -0.014795 1 
0.028 0.042053 -0.014053 1 
0.024 0.037001 -0.013001 1 
0.024 0.032555 -0.0085551 1 
0.019 0.028644 -0.0096438 1 
0.014 0.025202 -0.011202 1 
0.014 0.022174 -0.0081745 1 
0.009 0.01951 -0.01051 1 
0.009 0.017166 -0 .OOa1663 1 
0.005 0.015104 -0.010104 1 
0.005 0.013289 -0.0082892 1 
0.005 0.011693 -0.0066926 1 
0.005 0.010288 -0.0052878 1 
0.005 0.0090518 -0.0040518 1 
0.005 0.0079643 -0.0029843 1 
0.005 0.00090394 0.0040961 1 

--------___-_______---------------------------------------------------- --------- --_---______________------------------------------------------------------------ 
BRSULTS PROM VISUAL CURVE HATCHING 

VISUAL HATCH PARAHETER BSTIHATES 

Estimate 
K = 2.47943-004 
y0 = 1.9564EiOOO 
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AQTESOLV 

A Prograa for 

Automatic Eatination of Aquifer Coefficients 

Proa Aquifer Test Data 

By: 

Gleon ll. Duffield 
and 

James 0. Ruabaugh, III 

Geraghty h Hiller Hadeliag Group 
1895 Preston Hhite Drive, Suite 301 

Reston, VA 22091 
A 

(703) 476 - 0335 

A Q T X S 0 L Y is a user-friendly program designed to 
analyte data fror aquifer tests automtically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T E S 5 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, arenu-driven prdgram design 

o Nonlinear least-squares estiaation of aquifer coefficients 

0 Statistical analysis of results 

o Coaplete graphical display of results 



“4 

f-l AQTKSOLV RESULTS 
Version 1.10 rnq 

05/12/92 09:04:27 

____________________------------------------------------------------------------ _______---__________-------------------- _________________--_-------------------- 
TEST DBSCRIPTION 

4 
Data set.. . . . . . . . . . r?gw03f .dsk 
Data set title..... R7GB03 Palling Head Test 

Knowns and Consta&: 
No. of data points.. ................ 190 
Radiua of well casing ............... 0.083 
Radius of well.. .................... 0.66 
Aquifer saturated thickness ......... 18 
Bel1 screen length .................. 20 
Static height of water in well.. .... 18 
Log( Re/Rw) .......................... 2.512 
A, 1, C ............................. 0.000, 0.000, 1.979 

----------------_---_______c____________---------------------------------------- ----------------__-------------------------------------------------------------- 

ANALYTICAL HWIOD 

Bouwer-Rice (Unconfined Aquifer Slug Te&) 

-------------------------------------------------------------------------------- ---------------__----------------------------------------~------------- -w------ 
RBSOLTS FROH STATISTICAL CURVE MAI’CHING 

f‘% 

STATISTICAL WC% PARAMETER ESTEMATES 

Estinate Std. Error 
K = 1.4585B-004 i/- 6.4332&006 
yo = 1.46161+000 +/- 5.0830X-002 

ANALYSIS OF HODKC RESIDUALS 

A 

residual = calculated - observed 
weighted residual = residual t weight 

Weighted Residual Statístics: 
Number of residuals. . . . . . . . . . . . . . . 21 
Number of estísated parameters.... 2 
Degrees of freedoa.. . . . . . . . . . . . . . . 19 
Residual nean.. . . . . . . . . . . . . . . . . . . . 0.002673 
Residual standard deviation.. . . . . . 0.04249 
Residual variance.. . . . . . . . . . . . . . . . 0.001805 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
-__-_______-_ --_____-__--- _------------ __--_-----_-- __-w-s------- 

1 1.154 1.0433 0.11066 1 
. n 1 **n 0 n”r’)o I\ n<)cca, 1 



1.6 0.825 0.8523 -U.WZYG i 
l.8 0.758 0.79673 -0.038732 1 

2 0.701 0.74419 -0.043791 í 
2.2 0.653 0.69624 -0.043235 1 
2.4 0.606 0.65085 -0.044846 1 
2.6 0.567 0.60841 -0.041415 1 
2.8 0.539 0.56875 -0.02975 1 

3 0.51 0.53167 -0.021672 1 
3.2 0.482 0.49701 -0.015011 1 
3.4 0.458 0.46461 -0.0066089 1 
3.6 0.434 0.43432 -0.00031959 1 
3.8 0.415 0.406 0.0089951 1 

4 0.396 0.37954 0.016464 1 
4.2 0.381 0.35419 0.026207 1 
4.4 0.367 0.33166 0.035337 1 
4.6 0.353 0.31004 0.042959 1 
4.8 0.339 0.28983 0.049112 1 

5 0.329 0.27093 0.058066 1 

-------------------------------------------------------------------------------- -------------*----------------------------------------------------------~------- 
RKSULTS FROM VISVAL CPRVB MATCBING 

nq. VISUAL HATCK PARAMITEB ESTIMATKS 

Estinate 
K = 1.458%004 
yo = 1.4616EiOOO 

>f-- ‘-. 
( <<<<<<<<<<<<<<<<<<<<<<<(<(<<<<<<<<<<<<<<>>>~>>>~>>~>~>>>~>~~>~>>>>~>>>>>>>>~>>>> 
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AQTXSOLV -, 

A Prograu for 

Automatic Estimation of Aquifer Coefficients 

Fror Aquifer îest Data 

By: 

Glena 1. Duffield 
and 

James 0. Ruabaugh, III 

Geraghty & Miller Ilodeling Group 
1895 Preston ilhite Drive, Suite 301 

Reston, VA 22091 

(103) 418 - 0335 

A Q T B S 0 L V is a nser-friendly program designed to 
analyze data froa aquifer teste autoraatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T E S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection testa, recovery tests, 
and slug tests 

Peatures: 

o Interactive, nenu-driven prograa design 

o Nonlinear lea&-squares eatilaation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

AQTESOLV RESULTS 
Version 1.10 

05/H/92 14:37:16 

__----_-------_----------------------------------- ________-___---___------------ ___---_-------_--------------------------- _______---_-----___----------- ----m-w- 
TBST DESCRIPTION 

Data set... . . . . . . . . B:r’lgwOSr.dat 
Data set title..... 87GWO3 RISING MAD TM 

Knowns and Constants: 
No. of data points.. ................ 186 

nt, Radius of well casing ............... 6.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 18 
Well screen length .................. 20 
Static height of water in well ...... 18 

p”“L LodRe/M .......................... 2.512 
/W 

A, 1, C ............................. 0.000, 0.000, 1.979 

_-------------------------------------- ----------------------------------------- -------------_-------------------- --_------------------------------------------- 
ANALYTICAL HETIIOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

------------____-_-------------------------------------------------------------- ------_-----_____------------------------------------------------------ --w------ 
RESULTS PROM STATISTICAL CDRVI HATCEING 

Na 

STATISTICAL HATCA PARAHBTBE KSTIMATES 

Estinate Std. Error 
K = 7.23203-005 t/- 1.2582X-006 
y0 = 2.4254%+000 t/- 2.47333-002 

ANALYSIS OF HODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual t weight 

A ,n\ 

n’h 

Weighted Residual Statistics: 
Number of residuals. . . . . . . . . . . . . . . 62 
Number of estinated paraaeters.. . . 2 
Degrees of freedom.. . . . . . . . . . . . . . . 60 
Residual nean.. . . . . . . . . . . . . . . . . . . . 0.01509 
Residual standard deviation. . . . . . . 0.06006 
Residual variance.. . . . . . _ . . . . . . . . . 0.003608 



(- 
0.9333 

0.95 
-nr, 0.9666 

0.9833 
1 

1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 
4.6 
4.8 

5 

, f--- 
5.2 

4 5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

65 7.6 
8 

8.2 
8.4 
8.6 
8.8 

9 
9.2 
9.4 
9.6 
9.8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
A” 

Time Observed Calculated Residual Weight 
__-_..___----- -----____---_ ____--___---- _-em_-_------ ------------- 

0.9 
0.9166 

2.169 
2.159 
2.15 
2.14 

2.136 
2.126 
2.117 
1.997 
1.912 
1.835 
1.764 
1.697 
1.631 
1.569 
1.511 
1.464 
1.411 
1.359 
1.316 
1.268 
1.226 
1.187 
1.149 
1.116 
1.078 
1.044 
1.011 
0.982 
0.954 
0.92 

0.892 
0.868 
0.844 
0.82 

0.797 
0.773 
0.754 
0.73 

0.711 
0.692 
0.673 
0.654 
0.639 
0.625 
0.811 
0.592 
0.577 
0.563 
0.549 
0.534 
0.525 
0.51 
0.41 

0.334 
0.272 
0.229 
0.196 
0.172 
0.153 
0.139 
0.129 
I ,,II 

2.0861 
2.0809 
2.0751 
2.0693 
2.0636 
2.0578 
2.0521 
1.9846 
1.9194 
1.8563 
1.7952 
1.7382 
1.6791 
1.6239 
1.5705 
1.5189 
1.469 

1.4207 
1.374 

1.3288 
1.2651 
1.2429 
1.202 

1.1625 
1.1243 
1.0873 
1.0516 
1.017 

0.98357 
0.95123 
0.91996 
0.88972 
0.86047 
0.83218 
0.80482 
0.77836 
0.75277 
0.72803 
0.70409 
0.68094 
0.65856 
0.63691 
0.61597 
0.59572 
0.57613 
0.55719 
0.53888 
0.52116 
0.50403 
0.48746 
0.47143 
0.45593 
0.32638 
0.23364 
0.16725 
0.11973 

0.085708 
0.061355 
0.043921 
0.031441 
0.022507 
n ntc<,rl 

0 _ 082348 
0.07613 
0.07493 

0.070714 
0.072447 
0.068199 
0.064935 
0.012397 

-0 -0073582 
-0.021259 
-0.031233 
-0.039214 
-0.048136 
-0.054933 
-0.059546 
-0.054914 
-0.05’1979 
-0.061686 
-0.05198 
-0.06081 

-0.059125 
-0.055816 
-0.053016 
-0.046499 
-0.046281 
-0.04332 

-0.040574 
-0.035003 
-0.029569 
-0 -031234 
-0.027961 
-0.021717 
-0.016468 
-0.012179 

-0.0078211 
-0.0053623 
0.0012267 
0.0019744 
0.0069085 
0.011056 
0.014442 
0.017092 
0.023031 
0.029281 
0.034866 
0.034806 
0.038124 
0.04184 

0.044913 
0.046543 
0.053569 
0.054067 
0.063619 
0.10036 
0.10475 
0.10927 
0.11029 
0.11065 
0.10908 
0.10756 
0.10649 
n <no,oO 

1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



- I__=I - -==- -====-== ‘==- - - - - - - - - - ’ - ” - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RESULTS PROM VISUAL CURVB HATCHING 

/H-Y, VISUAL HATCH PARAHBTER ESTIHATBS 

“‘*4 
Estimate 

K = 7.23203-005 
yo = 2.4254BtOOO 
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AQTESOLV 1 

A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn LI. Duffield 
and 

Jaaes 0. Runbaugh, III 

Geraghtp h Miller Hodeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(103) 416 - 0335 

A Q T E S 0 II V is a user-friendly prograB designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T E S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 punping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estisation of aquifer coefficients 

0 Statistical analysis of results 

o Conplete graphical display of results 



,- 
AQTESOLV RESULTS 

Version 1.10 
-riq 

05/12/92 09:19:51 

------____------____------------------------------------------------------------ ---__-____------_-__------------------------------------------------------------ 
TEST DESCRIPTION 

Data set . . . . . . . . . . . B:r?gwOZf.dsk 
Data set title.. . . . R7GW02 Falling Head Test 

Knowns and Constants: 
No. of data points.. ................ 164 
Radius of well casing ............... 0.063 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 20 
Well screen length.. ................ 20 
Static height of water in well ...... 20 
Log(Re/Rwl .......................... 2.579 
A, B, C ............................. 0.000, 0.000, 1.979 

--------------_----------------------------------------------------------------- ---_-----------_---------------------------------------------------------------- 
ANALYTICAL METHOD 

““a. Bouwer-Rice (Unconfined Aquifer Slug Test) 

--_-_--------------------------------------------------------------------------- -----------------------~-------------------------------------------------- 
RRSULTS PROM STATISTICAL CURVE HATCHING 

4 

STATISTICAL HATCH PARAMKTRR ESTIMATES 

Estimate Std. Error 
K = 4.9846&004 +/- 1.9682&005 
yo = 9.20661-001 t/- 4.13Oll?-002 

ANALYSIS OF MODEL RKSIDUALS 

residual = calculated - observed 
weighted residual = residual X weight 

Weighted Residual Statistics: 
Nuaber of residuals.. . . . . . . . . . . . . . 32 
Number of estisated paraaeters.. . . 2 
Degrees of freedom.... . . . . . . . . . . . . 30 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.004613 

- i*FL4“ Residual standard deviation.. . . . . . 0.01319 
Residual variance... . . . . . . . . . . . . . . 0.000174 

Hodel Residuals: 

Tise Observed Calculated Residual Weight 
--_____-____- ------------- ------------- ---_________- ---------_--- 

0.8333 0.379 0.36138 0.017621 1 
nnv n -c, n ,3CdC-l n n*n9,)lcl 1 



0.8833 0.35 0.34166 0.0083408 1 
0.9 0.34 0.33532 0.0046844 1 

0.9166 0.331 0.32913 0.0018733 1 
0.9333 0.321 0.32302 -0.0020158 1 

0.95 0.316 0.31702 -0.0010184 1 
0.9666 0.307 0.31117 -0.0041673 1 
0.9033 0.302 0.30539 -0.0033898 1 

1 0.292 0.29972 -0.0077197 1 
1.2 0.211 0.23946 -0.028463 1 
1.4 0.168 0.19132 -0.02332 1 
1.6 0.134 0.15286 -0.018857 1 
1.8 0.115 0.12213 -0.0071257 1 

2 0.096 0.097573 -0.0015731 1 
2.2 0.082 0.077957 0.0040434 1 
2.4 0.067 0.062284 0.0047161 1 
2.6 0.058 0.049762 0.0082379 I 
2.8 0.053 0.039758 0.013242 1 

3 0.044 0.031765 0.012235 1 
3.2 0.039 0.025379 0.013621 1 
3.4 0.039 0.020276 0.016724 1 
3.6 0.034 0.0162 0.0178 1 
3.8 0.029 0.012943 0.016057 1 

4 0.024 0.010341 0.013659 1 
4.2 0.024 0.008262 0.015738 1 
4.4 0.019 0.0066009 0.012399 1 
4.6 0.019 0.0052739 0.013726 1 
4.8 0.019 0.0042136 0.014786 1 

5 0.015 0.0033665 0.011634 1 
5.2 0.015 0.0026897 0.01231 1 

--------------------------------------------- ______----------------------------- ---__-----__----__-------------------------------------------------------------- 
BBSOLTS FROM VISUAL CURVB MATCHING 

VISUAL KATCH PARAtlWR ESWATIE 

Kstimate 
K = 4.98463-004 
yo = 9.2066&001 

<<<<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<>~>>~>>>~>>>>>>~>>>>>>>>>>>~~>>>>>~>>>>> 
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AQTESOLV 

A Prograa for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn 11. Duffield 
and 

James 0. Ruabaugh, III 

Geraghtp h Hiller Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T E S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T B S 0 L V , including the folloxing: 

0. confined aquifers, unconfined aquifers, 
.and leaky aquifers 

0 pulaping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, new-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of result6 

o Complete graphical display of results 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>))))>>>>>)>>>>>>>>>>>>>>>>) 



AQTESOLV RKSULTS 
Version 1.10 

ia* 
05/11/92 14: 16:00 

------__------------------------------------------------------------------------ ------__------------------------------------------------------------------------ 
TEST DESCRIPTION 

Data set.. . . . . . . . . . r’lgw02r.dsk 
Data set title..... R7GWO2 RISING EBAD TEST 

Knowns and Constants: 
No. of data points.. ................ 185 

.“, Radius of well casing.. ............. 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 20 
Well screen length.. ................ 20 
Static height of water in well ...... 20 

,f-@- 
Log( Re/Rw). ......................... 2.579 

~ -+ A, 1, C ............................. 0.000, 0.000, 1.979 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
ANALYTICAL KKTIIOD 

-%. Bower-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- --------------------^___________________---------------------------------------- 
RESULTS FROK STATISTICAL CURVE MATCIIING 

/* 
STATISTICAL MATCH PARAHETKR BSTIKATES 

Xstirnate Std. Error 
K = 4.2169E-004 t/- 2.09081(-005 
y0 = 6.87783-001 t/- 4.876%002 

ANALYSIS OF HODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual $ weight 

’ Weighted Residual Statistics: 
Number of residuals.. . . . . . . .._.._. 19 
Number of estimated parameters... . 2 
Degrees of freedon . . . . . . . . . . . . . . . . 17 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.003043 
Residual standard deviation.. . . . . . 0.01123 
Residual variance.. . . . . . . . . . . . . . . _ 0.0001261 



Time 
__-_-_------- - 

1 
1.2 
1.4 
1.6 

.ar* 1.8 
2 

2.2 
2.4 
2.6 
2.8 

6% 3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 
4.6 

Observed 

0.292 
0.211 
0.168 
0.139 
0.115 
0.096 
0.081 
0.067 
0.057 
0.052 
0.048 
0.043 
0.038 
0.033 
0.029 
0.024 
0.024 
0.019 
0.019 

Calculated 
_______-____- -- 

0.26615 
0.22012 
0.18205 
0.15057 
0.12453 
0.10299 

0.085178 
0.070447 
0.058264 
0.048187 
0.039853 
0.032961 
0.027261 
0.022546 
0.018647 
0.015422 
0.012755 
0.010549 

0.0087245 

Residual 
- - - - - - - - - - - _ _ 

0.025854 
-0.0091177 

-0.01405 
-0.011565 

-0.0095256 
-0.0069896 
-0.0041781 
-0.003447 

-0.0012635 
0.0038128 
0.0081465 
0.010039 
0.010739 
0.010454 
0.010353 

0.0085781 
0.011245 

0.0084511 
0.010275 

neight 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-------------------̂ ------------------------------------------------------------ 
-------------------------------------------------------------------------------- 

-9. RESULTS PROM VISUAL CURVB HATCHING 

VISUAL HATCH PARAHPTKR ESTIHATKS 

.- 
Estimate 

-, K = 4.2169B-004 
y0 = 6.87783-001 

<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>~>>>>>>>>~>>>>>>>>>~>>>> 
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r*l AQTKSOLV 

A Program for 

Automatic Katination of Aquifer Coefficients 

From Aquifer Teat Data 

By: 

Glenn M. Duffield 
and 

James 0. Blllabaugh, III 

Geraghty & Killer Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

/““‘ 
A-a 

A Q T K S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T II S O’L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Peaturea: 

0 Interactive, menu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



f--- AQTESOLV RESULTS 
Version 1.10 

-=a 

05/12/92 09:41:20 

_______-________________________________------------------------------------- _______-________-_-_____________________-------------------------------------~-- -- 

TEST DESCRIPTION 

Data set.. . . . . . . . . . B:r?gwOlf.dsk 
Data set title.. . . . R7GWOl Falling Head Test 

“r, 

Known, and Constants: 
No. of data points.. ................ 189 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 11.9 
Well screen length.. ................ 20 
Static height of water in well.. .... 11.9 
Log( Re/Rw) .......................... 2.244 
A, B, C.. ........................... 0.000, 0.000, 1.979 

----________-_______------------------------------------------------------------ _--________-________------------------------------------------------------------ 
ANALYTICAl METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- ---_---------------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE HATCHING 

STATISTICAL HATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 1.8249E-004 +/- 1.18271-005 
y0 = 9.16883-001 t/- 6.15813-002 

ANALYSIS OF HODEL RESIDUALS 

residual :: calculated - observed 
weighted residual 3 residual f weight 

Weighted Residual Statistics: 
Number of residuals. . . . . . . . . . . . . . . 37 
Nunber of estinated parameters.... 2 
Degrees of freedon.. . . . . . . . . . . . . . . 35 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.01116 

- f+---- Residual standard deviation.. . . . . . 0.04296 
Residual variance. . . . . . . . . . . . . . . . . 0.001846 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
__-_-__--____ _____-____--_ ___---------- ----________- _____-------- 

1 0.722 0.57179 0.15021 1 
--._. ^ ^^.^,^ 



A 

csq 

1.6 0.387 0.43071 -0.043713 1 
1.8 0.335 0.3919 -0.056898 1 

2 0.296 0.35658 -0.060581 1 
2.2 0.268 0.32445 -0.056446 1 
2.4 0.244 0.29521 -0.051207 1 
2.6 0.229 0.2686 -0.039603 1 
2.8 0.215 0.2444 -0.029397 1 

3 0.196 0.2223? -0.026372 1 
3.2 0.177 0.20233 -0.025333 1 
3.4 0.167 0.1841 -0.Of7099 1 
3.6 0.162 0.16751 -0.0055078 1 
3.8 0.153 0.15241 0.0005878 1 

4 0.148 0.13888 0.009323 1 
4.2 0.138 0.12618 0.01182 1 
4.4 0.129 0.11481 0.014192 1 
4.6 0.119 0.10446 0.014538 1 
4.8 0.115 0.095048 0.019952 1 

5 0.11 0.086482 0.023518 1 
5.2 0.1 0.078689 0.021311 1 
5.4 0.095 0.071597 0.023403 1 
5.6 0.095 0.065145 0.029855 1 
5.8 0.091 0.059274 0.031726 1 

6 0.086 0.053933 0.032067 1 
6.2 0.081 0.049072 0.031928 1 
6.4 0.076 0.04465 0.03135 1 
6.6 0.076 0.040626 0.035374 1 
6.8 0.072 0.036965 0.035035 1 

7 0.072 0.033634 0.038366 1 
7.2 0.072 0.030603 0.041397 1 
7.4 0.067 0.027845 0.039155 1 
7.6 0.067 0.025335 0.041665 1 
7.8 0.067 0.023052 0.043948 1 

6 0.062 0.020975 0.041025 1 
8.2 0.062 0.019085 0.042915 1 

____________________-------------------------- ________________------------------ ____________________-------------------------- ____--____________---------------- 

RESULTS PROH VISUAL CURVE MATCEING 

VI SDAL HATCK PARAMBTER ESTLHATES 

Estimate 
K = 1.82491-004 
y0 = 9.1688!-001 

h 
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AQTBSOLV 

A Program for 

Autosatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

Glenn M. Duffield 
and 

Janes 0. Rumbaugh, III 

Geraghty & biller Hodeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T B S 0 L V is a user-friendly progran designed to 
analyze data froa aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estinated by A Q T I1 S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estiaation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 
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AQTKSOLV RPSULTS 
Version 1.10 

05/H/92 13:25:36 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
TEST DESCRIPTION 

Data set.. . . . . . . . . . y 
Data set title.. . . . R7GWOl RISING HEAD TEST 

Knowns and Constants: 
No. of data points . . . . . . . . . . . . . . . . . . 193 
Radius of well casing.. , . . , . . . . . . . . . 0.083 
Radius of well.. . . . . . . . . . . . . . . . . . . . . 0.66 
Aquifer saturated thickness.. . . . . . . . 11.9 
Well screen length . . . . . . . . . . . . . . . . . . 20 
Static height of water in well . . . . . . 11.9 
Log(Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . . . . 2.244 
A, B, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000, 0.000, 1.979 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
ANALYTICAL KKTROD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE HATCEING 

STATISTICAL KATCR PARAHKTER ESTIMATES 

Rstimate Std. Error 
K = 1.6331X-004 +/- 5.9464B-006 
y0 = 1.07041+000 t/- 4.4039B-002 

ANALYSIS OF HODRL RBSIDUALS 

residual = calculated - observed 
weighted residual - residual r(: weight 

Weighted Residual Statistics: 
Number of residuals . . . . . . . . . . 1 . . . . 14 
Nuaber of estilnated parameters.. . . 2 
Degrees of freedon. . . . . . . . . . . . . . . . 12 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.0005734 
Residual standard deviation.. . . . . . 0.01299 
Residual variance.. . . . . . . . . . . . . . . . 0.0001688 



Time Observed 
--_--___----- _ 

1.8 
2 

2.2 
2.4 

cI\ 2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 

0.514 
0.466 
0.423 
0.385 
0.351 
0.318 
0.284 
0.26 

0.246 
0.232 
0.217 
0.203 
0.198 
0.193 

Calculated Residual 
______-___--- - ,--------- -__ _ 

0.50025 0.013753 
0.4597 0.0062951 

0.42245 0.00055156 
0.38821 -0.0032114 
0.35675 -0.0057491 
0.32784 -0.0098366 
0.30127 -0.017267 
0.27685 -0.016851 
0.25441 -0.0084141 
0.2338 -0.0017953 

0.21485 0.0021525 
0.19744 0.0055646 
0.18143 0.016566 
0.16673 0.02627 

Weight 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-------------------------------------------------------------------------------- 
--_______-___-__________________________---------------------------------------- 

“* 

RKSULTS FROM VISUAL CURVE MATCAING 

VISUAL MATCH PARAHETRR ESTLHATES 

air. Estinate 
K = 1.633%004 
yo = 1.0704Bt000 
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AQTESOLV 

A Program for 

Automatic Estimation of Aquifer Coefficient8 

Fro0 Aquifer Test Data 

By: 

Glenn H. Duffield 
and 

James 0. Ihbaugh, III 

Geraghty & K.ller Modeling Group 
1895 Preston Ubite Drive, Suite 301 

Beston, VA 22091 

(703) 416 - 0335 

A Q T E S 0 L V is a user-friendly program deaigned to 
analyze data fro0 aquifer tests autonatically. Aquifer 
coefficient8 for a variety of aquifer test condition8 can 
be estimated by A Q T I1 S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifer8 

0 pumping tests, injection tests, recovery tests, 
and slug test8 

Features: 

o Interactive, aenu-driven prograa design 

0 Nonlinear least-squares estimation of aquifer coefficient8 

0 Statistical analysis of results 

o Coaplete graphical display of results 



AQTKSOLV RESULTS 
Version 1.10 

05/12/92 11:33:23 

________-_-_________-------------------------------------------------- ---_------ _______--_-_________-------------------------------------------------- ---------- 
TKST DESCRIPTION 

Data set . . . . . . . . . . . B:GgwOlf.dsk 
Data set title..... 6GWOl FALLING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 192 
Radius of well casing.. ............. 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 16 
Well screen length.. ................ 15 
Static height of water in well ...... 16 
Log( Re/Rw) .......................... 2.371 
A, B, C ............................. 0.000, 0.000, 1.144 

-------_--------̂ -_------------------------------------------------------------- ------------------__------------------------------------------------------------ 
ARALTTICAL MXTHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVR HATCEING 

STATISTICAL HATCH PARAMTEB ESTIMATES 

Estimate Std. Error 
1 = 3.9675X-004 t/- 5.7783E006 
y0 5 2.8545KtOOO t/- 2 56203-002 

ANALYSIS OF HODBL RESIDUALS 

residual = calculated - observed 
weighted residual = residual $ weight 

Weighted Residual Statistics: 
Nmber of residuals ............... 51 
Nunber of estimated parameters .... 2 
Degrees of freedom.. .............. 49 
Residual nean ..................... 0.007594 
Residual standard deviation ....... 0.03342 
Residual variance ................. 0.001117 

bode1 Residuals: 

Tine Observed Calculated Residual Weight 
-_----------- ------------- ------------- _-_______---- _--___--____- 

0.5 2.023 1.9629 0.040125 - 1 
^-. < nrn n n,rncc I .___~~ ~~ 



“4 

-P---- 

0.55 1.937 1.9119 U.U25U’~l 
0.5666 1.914 1.8889 0.02506 
0.5833 1.885 1.8661 0.018908 

0.6 1.862 1.8435 0.01848 
0.6166 1.833 1.8214 0.011646 
0.6333 1.809 1.7993 0.0096762 

0.65 1.786 1.7776 0.0084403 
0.6666 1.762 1.7562 0.0058132 
0.6833 1.738 1.7349 0.0030555 

0.7 1.715 1.714 0.0010409 
0.7166 1.691 1.6934 -0.002351 
0.7333 1.672 1.6729 -0.00086872 

0.75 1.648 1.6526 -0.0046342 
0.7666 1.629 1.6328 -0.0037634 
0.7833 1.606 1.613 -0.007014 

0.8 1.582 1.5935 -0.011503 
0.8166 1.563 1.5743 -0.011344 
0.8333 1.544 1.5553 -0.011301 

0.85 1.525 1.5365 -0.011488 
0.8666 1.506 1.518 -0.012014 
0.8833 1.487 1.4997 -0.012653 

0.9 1.468 1.4815 -0.013513 
0.9166 1.449 1.4637 -0.0147 
0.9333 1.43 1.446 -0.015996 

0.95 1.411 1.4285 -0.017505 
0.9666 1.392 1.4113 -0.019329 
0.9833 1.378 1.3943 -0.016258 

1 1.359 1.3774 -0.018394 
1.2 1.122 1.1906 -0.068593 
1.4 0.966 1.0291 -0.063125 
1.6 0.838 0.88956 -0.051556 
1.8 0.734 0.76892 -0.034915 

2 0.639 0.66464 -0.025635 
2.2 0.563 0.5745 -0.011498 
2.4 0.497 0.49659 0.00041493 
2.6 0.44 0.42924 0.010761 
2.8 0.393 0.37103 0 -021974 

3 0.35 0.32071 0.029293 
3.2 0.317 0.27721 0.039787 
3.4 0.284 0.23962 0.044382 
3.6 0.26 0.20712 0.052879 
3.8 0.232 0.17903 0.052969 

4 0.213 0.15475 0.058249 
4.2 0.194 0.13376 0.060236 
4.4 0.175 0.11562 0.059377 
4.6 0.161 0.099942 0.061058 
4.8 0.147 0.086388 0.060612 

5 0.137 0.074672 0.062328 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

--------------------______^_____________--------- ________--_-----__-_----------- ________________________________________---------------------------------------- 
RESULTS PROH VISUAL CURVE MTCEING 

VISUAL HATCH PARAHITER ESTIHATBS 

Estimate 
K = 3.96751-004 
yo = 2.8545BtOOO 
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AQTESOLV 

A Program for 

Automatic Bstimation of Aquifer Coefficients 

Frown Aquifer Test Data 

By: 

R 

Glenn 1. Duffield 
and 

James 0. Runbaugh, III 

Geraghty h Hiller 8odeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T B S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests autonatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estinated by A Q T B S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Conplete graphical display of results 



AQTKSOLV RKSULTS 
Version 1.10 

05/11/92 12:02:59 

__--__L__-______________________________---------------------------------------- 

____-_____________--____________________---------------------------------------- 

TEST DBSCRIPTION 

Data set.. . . . . . . . . . 8:6gwOlr.dsk 
Data set title. . . . . fiGWO1 RISING MAD TEST 

Koowns and Constants: 
No. of data points.. ................ 189 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness ......... 16 
Well screen length.. ................ 15 
Static height of water in well ...... 16 
Log(Re/Rw]. ......................... 2.371 
A, B, C ............................. 0.000, 0.000, 1.744 

---___---___--____-------------------------------------------------------------- --___-----_-______-------------------------------------------------------------- 
ARALYTICAL METHOD 

,.f-+--. Bouwer-Rice (Unconfined Aquifer Slug Test) 
iv.” 

----------------__-------------------------------------------------------------- -----_----------__-------------------------------------------------------------- 
BBSULTS FROM STATISTICAL CURVE HATCHING 

,ch STATISTICAL HATCH PARAHKTXR RSTIHATBS 

R&irate Std. Error 
K 1 5.0333B-004 t/- 4.14403-006 
y0 = 3.1827EtOOO t/- 8.08853-003 

ANALYSIS OF HOD& RBSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

rc Weighted Residual Statistics: 
Nuaber of residuals ............... 176 
Nunber of estinated parameters .... 2 
Degrees of freedor ................ 174 
Residual aean ..................... 0.01539 
Residual standard deviation ....... 0.04528 

‘“*- /““- 
Residual variance ................. 0.002051 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
----------me- ------------- ------------- -----------__ _------------ 

0.0466 3.128 3.0485 0.07948 1 
0.05 3.118 3.039 0.079047 1 

n /lC?? 7 inr ? n707 0 Cl74304 1 



0.W 
xla 0.0633 

0.0666 
0.07 

0.0733 
0.0766 

0.08 
c*4 0.0833 

0.0866 
0.09 

0.0933 
0.0966 

0.1 
- 0.1033 

0.1066 
0.11 

0.1133 
0.1166 

0.12 
“4 0.1233 

0.1266 
0.13 

0.1333 
0.1366 

0.14 
=% 0.1433 

0.1466 
0.15 

0.1533 
0.1566 

y-=-, 0.16 
i”r. 0.1633 

0.1666 
0.17 

0.1733 
0.1766 

0.18 
,‘yD\ 0.1833 

0.1866 
0.19 

0.1933 
0.1966 

0.2 
“r, 0.2033 

0.2066 
0.21 

0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
iw ;- 0.2433 

0.2466 
0.25 

0.2533 
0.2566 

0.26 
I 0.2633 

0.2666 
0.27 

^ ^““,. 

9.W6 J.Ull U.UtiWll 

3.066 3.0018 0.064183 
3.057 2.9927 0.064327 
3.043 2.9833 0.059719 
3.029 2.9742 0.054806 
3.019 2.9651 0.053866 
3.005 2.9558 0.049171 
2.991 2.9468 0.044175 
2.981 2.9378 0.043151 
2.967 2.9286 0.038371 
2.958 2.9197 0.038292 
2.948 2.9108 0.037186 
2.929 2.9017 0.02732 
2.92 2.8928 0.027159 

2.915 2.884 0.030971 
2.896 2.875 0.021022 
2.891 2.8662 0.024779 
2.877 2.8575 0.01951 
2.863 2.8485 0.014478 
2.854 2.8398 0.014155 
2.839 2.8312 0.007805 
2.83 2.8223 0.00769 

2.816 2.8137 0.002287 
2.806 2.8051 0.00085782 
2.787 2.7963 -0.0093389 
2.773 2.7878 -0.014821 
2.783 2.7793 0.003671 
2.778 2.7706 0.0073932 
2.759 2.7622 -0.0031673 
2.745 2.7538 -0.0087535 
2.735 2.7451 -0.010111 
2.735 2.7367 -0.0017496 
2.716 2.7284 -0.012413 
2.712 2.7199 -0.0078507 
2.702 2.7116 -0.0095658 
2.693 2.7033 -0.010306 
2.683 2.6948 -0.011822 
2.674 2.6866 -0.012614 
2.669 2.6784 -0.0094301 
2.655 2.67 -0.015025 
2.646 2.6619 -0.015891 
2.641 2.6538 -0.012783 
2.631 2.6455 -0.014455 
2.622 2.6374 -0.015396 
2.612 2.6294 -0.017363 
2.603 2.6211 -0.018111 
2.594 2.6131 -0.019127 
2.584 2.6052 -0.021167 
2.579 2.597 -0.017991 
2.57 2.5891 -0.019081 
2.56 2.5812 -0.021194 

2.556 2.5731 -0.017094 
2.546 2.5653 -0.019256 
2.537 2.5574 -0.020442 
2.527 2.5494 -0.022416 
2.518 2.5417 -0.02365 
2.513 2.5339 -0.020908 
2.504 2.526 -0.021956 
2.499 2.5183 -0.019262 
2.489 2.5106 -0.021591 
2.48 2.5027 -0.022712 

2.475 2.4951 -0.020088 
2.466 2.4075 -0.021488 
2.456 2.4797 -0.023682 
n orn 0 ICI04 n mn13a 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



nr, 

4 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 

2.433 2.4569 
2.428 2.4494 
2.418 2.4419 
2.414 2.4343 
2.404 2.4268 
2.395 2.4194 
2.39 2.4119 

2.381 2.4045 
2.376 2.3972 
2.366 2.3897 
2.351 2.3824 
2.352 2.3751 
2.343 2.3677 
2.338 2.3605 
2.333 2.3533 
2.324 2.3459 
2.314 2.3387 
2.281 2.3029 
2.243 2.2678 
2.21 2.2331 

2.173 2.1989 
2.135 2.1654 
2.106 2.1322 
2.073 2.0996 
2.04 2.0676 

2.007 2.0359 
1.979 2.0047 
1.945 1.9742 
1.917 1.9439 
1.889 1.9142 
1.86 1.885 

1.832 1.8561 
1.804 1.8277 
1.775 1.7999 
1.751 1.7723 
1.723 1.7451 
1.699 1.7186 
1.676 1.6922 
1.652 1.6663 
1.824 1.6409 

1.6 1.6158 
1.581 1.591 
1.557 1.5668 
1.534 1.5428 
1.51 1.5192 

1.491 1.496 
1.468 1.4731 
1.449 1.4505 
1.43 1.4285 

1.411 1.4066 
1.387 1.385 
1.368 1.3639 
1.349 1.343 
1.33 1.3225 

1.316 1.3023 
1.297 1.2824 
1.278 1.2627 
1.037 1.0496 
0.89 0.87239 

0.762 0.72512 
0.658 0.60272 
0.573 0.50098 
0.502 0.41641 
0.44 0.34611 

^ ^“n n nnno,l 

-0.f.Lm64 
-0.02138 

-0.023919 
-0.020255 
-0.02284 

-0.024448 
-0.021855 
-0.023508 
-0.021184 
-0.023661 
-0.025382 
-0.023125 
-0.024671 
-0.022459 
-0.020269 
-0.021884 
-0.024738 
-0.021908 
-0.024837 
-0.023094 
-0.025883 
-0.030396 
-0.028222 
-0.026556 
-0.027582 
-0.028907 
-0.025717 
-0.029187 
-0.026942 
-0.025161 
-0.02501 

-0.024132 
-0.023696 
-0.024862 
-0.021288 
-0.022136 
-0.019559 
-0.016231 
-0.014306 
-0.01693 

-0.015791 
-0.010037 

-0.0098068 
-0.0088032 
-0.0091674 
-0.005032 

-0.0051127 
-0.0015446 
0.0015458 
0.0044298 
0.0019785 
0.004071 

0.0059865 
0.0075418 
0.013682 
0.014633 
0.015279 

-0.012565 
0.017609 
0.036875 
0.055282 
0.072025 
0.085593 
0.093886 

n rn*?l 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



3 
3.2 
3.4 
3.6 
3.0 

/“” 
4 

4.2 
m 4.4 

4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 
7.8 

“4 8 
8.2 
8.4 
8.6 
8.6 

9 
.“a. 9.2 

9.4 
9.6 
9.8 
10 
12 

A 14 
16 
18 

0.308 O.lY876 U.lU!Q4 
0.279 0.16521 0.11379 
0.251 0.13732 0.11368 
0.227 0.11414 0.11286 
0.208 0.094871 0.11313 
0.189 0.078856 0.11014 
0.171 0.065544 0.10546 
0.161 0.05448 0.10652 
0.147 0.045283 0.10172 
0.133 0.037639 0.095361 
0.128 0.031285 0.096715 
0.119 0.026004 0.092996 
0.109 0.021615 0.087385 

0.1 0.017966 0.082034 
0.095 0.014933 0.080067 
0.085 0.012412 0.072588 
0.081 0.010317 0.070683 
0.081 0.0085754 0.072425 
0.071 0.0071278 0.063872 
0.071 0.0059246 0.065075 
0.066 0.0049245 0.061076 
0.062 0.0040932 0.057907 
0.057 0.0034022 0.053598 
0.052 0.0028279 0.049172 
0.052 0.0023505 0.049649 
0.052 0.0019538 0.050046 
0.047 0.0016239 0.045376 
0.043 0.0013498 0.04165 
0.043 0.001122 0.041878 
0.043 0.00093256 0.04206’7 
0.038 0.00077514 0.037225 
0.038 0.00064429 0.037356 
0.033 0.00053553 0.032464 
0.033 0.00044513 0.032555 
0.033 0.00036999 0.03263 
0.029 0.00030753 0.026692 
0.019 4.8407B-005 0.018952 
0.014 ?.6194B-006 0.013992 
0.005 1.199311-006 0.0049988 
0.005 1.887ak007 0.0049998 

f 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-----------------___------------------------------------------------------------ ----------------____------------------------------------------------------------ 
sm. RESULTS FRO!! VISUAL CURVB HATCHING 

VISUAL HATCH PARAMETER ESTIHATKS 

Bstinate 
K 3 5.0333B-004 
yo - 3.1827Riooo 
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A Progran for 

Automatic Bstimation of Aquifer Coefficients 

A 

From Aquifer Test Data 

By: 

Glean H. Duffield 
and 

James 0. Bnnbaugh, III 

Geraghty & biller Modeling Group 
1895 Preston White Drive, Suite 301 

Beston, VA 22091 

(703) 476 - 0335 

A Q T K S 0 I V is a user-friendly program designed to 
analyze data fros aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T B S 0 I V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pulnping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

0 Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



AQTESOLV RESULTS 
Version 1.10 

05/12/92 11:52:07 

-_______________________________________---------------------------------------- -________________--_____________________---------------------------------------- 
TEST DKSCRIPTION 

Data aet . . . . . . . . . . . 5gwOlf.dsk 
Data set title..... 5GWOl Falling Head Teat 

Knowna and Constants: 
No. of data points.. ................ 172 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 22 
Well screen length .................. 15 
Static height of water in well.. .... 22 
Log(Re/Rw) .......................... 2.561 
A, 1, C ............................. 0.000, 0.000, 1.744 

-------------------------------------------------------------------------------- _-------__--------_------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

RESULTS FROM Sl’ATISTICAL CURVB HATCHING 

STATISTICAL KATCH PAMETER ESTIMATES 

Estimate Std. Xrror 
K : 8.15273-004 t/- 1.79941-005 
y0 = 1.3388EtOOO t/- 3.5496B-002 

ANALYSIS OF MODEL RKSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Nunber of residuals.. ............. 32 
Nunber of estimated paraneters .... 2 
Degree8 of freedom ................ 30 
Residual sean ..................... 0.002797 

,- 
Residual standard deviation ....... 0.009722 
Residual variance ................. 9.452E-005 

Hodel Residuals: 

sq Tine Observed Calculated Residual Weight 
--_-----_---- _------------ -___----__--- ------------- ------------- 

0.7 0.522 0.50735 0.014649 1 
n 71cfi 11.507 0.49581 0.01119 1 



nr* 

0.75 0.479 0.47338 O.Ob!i6213 
0.7666 0.465 0.46261 &Or?23894 
0.7833 0.455 0.45202 0.0029752 

0.8 0.441 0.44168 -0.0006812 
0.8166 0.431 0.43163 -0.00063414 
0.8333 0.422 0.42176 0.000’14284 

0.85 0.408 0.41211 -0.0041062 
0.8666 0.398 0.40273 -0.0047319 
0.8833 0.389 0.39352 -0.0045163 

0.9 0.379 0.38451 -0.0055115 
0.9166 0.37 0.37576 -0.0057649 
0.9333 0.36 0.36717 -0.0071664 

0.95 0.351 0.35876 -0.007’7646 
0.9666 0.346 0.3506 -0.0046037 
0.9833 0.336 0.34258 -0.0065809 

1 0.332 0.33474 -0.0027417 
1.2 0.237 0.25369 -0.016694 
1.4 0.184 0.19227 -0.0082701 
1.6 0.146 0.14572 0.0002822 
1.8 0.113 0.11044 0.0025633 

2 0.089 0.083698 0.0053021 
2.2 0.075 0.063433 0.011567 
2.4 0.061 0.048075 0.012925 
2.6 0.051 0.036435 0.014565 
2.8 0.042 0.027613 0.014387 

3 0.037 0.020928 0.016072 
3.2 0.032 0.015861 0.016139 
3.4 0.028 0.01202 0.01598 
3.6 0.023 0.0091101 0.01389 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

--. _________--______-------------------------------------------------------- ------- _________--______-_-____________________---------------------------------~------ 
BBSULTS FROM VISUAL CURVB MATCAING ~’ 

VISUAL HATCH PARAHBTER l.fSTIXATES 

Estimate 
K q 8.15273-004 
yo = 1.3388X+000 
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AQTESOLV 

A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn H. Duffield 
and 

James 0. Rumbangh, III 

Geraghty h Miller Hodeling Group 
if395 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T K S 0 I V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estinated by A Q T B S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injecticn tests, recovery tests, 
and slug tests 

Features: 

o Interactive, aenu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 

- ,,f--- 



AQTESOLV RESULTS 
Version 1.10 

i”* 05/10/92 14:52: 19 

________-____---________________________------------------------------- _-____--- _______-____-_-_________________________---------------------------------------- 

TEST DESCRIPTION 

Data set.. . . . . . . . . . B:5gwOlr.dsk 
Data set title..... 5GWOl RISING HEAD TEST 

Knowns and Constants: 
No. of data points.. ................ 187 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness.. ....... 22 
Well screen length.. ................ 15 
Static height of water in well ...... 22 
Log( Re/Rw) .......................... 2.561 
A, JL C ............................. 0.000, 0.000, 1.744 

_------_____________------------------------------------------------------------ _-_----_____________------------------------------------------------------------ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------- ________-------___------------ _-------------------------------------------------- ----------------------------- 
RESULTS PROM STAl’ISTICAL CURVE MATCEING 

STATISTICAL BATCH PARABETKR ESTIBATES 

Estiaate Std. Brror 
K ‘= 5.9397B-004 t/- 2.750?E-005 
y0 = 1.0096EtOOO t/- 5.2407E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual :: residual * weight 

Weighted Residual Statistics: 
Number of residuals.. ............. 17 
Nunber of estimated paraneters .... 2 
Degrees of freedon ................ 15 
Residual Bean ..................... 0.002167 
Residual standard deviation ....... 0.01645 

- f-+--l 
Residual variance ................. 0.0002705 

Bode1 Residuals.: 

Tine Observed Calculated Residual Weight 
------------- ___---------- _---------_-- ______-______ ------------- 

0.9 0.414 0.40682 0.0071788 1 
0.9166 0.409 0.40006 0.0089419 1 
rl 9413 0.399 0.39337 0.0056324 1 



o-. 

U.Yb66 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 

w 2 
2.2 
2.4 
2.6 
2.8 

3 

U.&Xl U.JUUJO U.UU’1OSI 

0.376 0.374 0.002002 
0.371 0.36774 0.0032567 
0.271 0.30049 -0.029488 
0.219 0.24553 -0.026533 
0.181 0.20063 -0.019628 
0.153 0.16394 -0.010936 
0.134 0.13395 4.5558B-005 
0.115 0.10946 0.005544 

0.1 0.089438 0.010562 
0.091 0.073081 0.017919 
0.081 0.059715 0.021285 
0.077 0.048794 0.028206 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

----____________________________________---------------------------------------- ----____________________________________---------------------------------------- 
RIWJLTS FROH VISUAL CURVE HATCHING 

4 VISUAL HATCH PARAHBTPR KSTIHATBS 

Estimate 
1 = 5.939x-004 
y0 = 1.00968tOOO 

-. 
<<<<<<<<<<<<<<<<<<<<<<<(<(<(<((<<<<<<<<<<~<<<<>>>>>>>>>>>>>>>~>~>>>>>>>>>>)>>>>~>~>>>} 
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AQTESOLV 

A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn H. Duffield 
and 

James 0. Rnabaugh, III 

Geraghty & Miller Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T B S 0 G V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T R S 0 I V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 puBping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven program design 

o Nonlinear least-squares estilnation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 
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AQTKSOLV RKSULTS 
Version 1.10 

13: 11:35 

___________-________---------------- _____________-______------------------------ ___________-________------------------------------------------------------------ 
TEST DESCRIPTION 

b‘.m Data set.. . . . . . . . . . B:iBgwOlrs.dat 
Data set title.. . . . 18gwOlr.dat 

Known5 and Constants: 
No. of data points.. ................ 187 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness ......... 16.75 
Well screen length .................. 25 
Static height of water in well ...... 16.75 
Log(Re/Rwl .......................... 2.507 
A, 1, C ............................. 0.000, 0.000, 2.225 

W 

------_-----__----------------------------------- ____----__-_----_-------------- ------__---______------------------- _____--___-_---___-------------------------- 
ANALTTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

--------_----_____---------------------- ___----___---____----------------------- ------_____-_____--------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE HATCHING 

--=. STATISTICAL MATCH PARAHETER ESTIMATBS 

Estilnate Std. Error 
K = 8.8559B-004 t/- 3.5159B-005 
y0 = 3.8583E001 t/- 2.4222R002 

Aa, 

ANALYSIS OF HODEL RESIDUALS 

residual = calculated - observed 
weighted residual z residual * weight 

4 Weighted Residual Statistics: 
Number of residuals ............... 39 
Number of estimated parameters .... 2 
Degrees of freedon.. .............. 37 
Residual nean ..................... 0.001152 
Residual standard deviation ....... 0.005824 

. . ,,P-% Residual variance ................. 3.3923-005 

Hodel Residuals: 

a 
Tine Observed Calculated Residual Weight 

_------------ ------------- ___- ----- ---- _-__----__--- ___--_____--- 
0.45 0.133 0.12171 0.011292 1 

0.4666 0.123 0.11664 0.0063633 1 
n 1011 n 110 n 11176 n nn77531 1 



0.5166 0.104 0.1026 
0.5333 0.095 0.098302 

0.55 0.09 0.094182 
0.5666 0.085 0.090258 
0.5833 0.081 0.086475 

0.6 0.081 0.08285 
0.6166 0.076 0.079398 
0.6333 0.071 0.07607 

0.65 0.067 0.072882 
0.6666 0.067 0.069845 
0.6833 0.062 0.066917 

0.7 0.062 0.064112 
0.7166 0.057 0.061441 
0.7333 0.057 0.058866 

0.75 0.052 0.056398 
0.7666 0.052 0.054048 
0.7833 0.052 0.051783 

0.8 0.048 0.049612 
0.8166 0.048 0.047545 
0.6333 0.048 0.045552 

0.85 0.043 0.043643 
0.8666 0.043 0.041825 
0.8833 0.043 0.040071 

0.9 0.043 0.038392 
0.9166 0.038 0.036792 
0.9333 0.033 0.03525 

0.95 0.038 0.033773 
0.9666 0.033 0.032365 
0.9833 0.029 0.031009 

1 0.033 0.029709 
1.2 0.029 0.01779 
1.4 0.024 0.010653 
1.6 0.019 0.0063794 
1.8 0.014 0.0038202 

2 0.014 0.0022876 

U.UUlYy’I 1 
-0.0033024 
-0.0041821 
-0.0052577 
-0.0054146 
-0.0018501 
-0.0033978 
-0.0050699 
-0.0058815 
-0.0028446 
-0.0049172 
-0.0021124 
-0.0044409 
-0.0018657 
-0.0043983 
-0.0020483 
0.00021708 
-0.0016125 
0.00045481 
0.0024476 

-0.00064308 
0.0011755 
0.0029285 
0.0046081 
0.0012078 

-0.0022501 
0.0042274 

0.00063466 
-0.0020068 
0.0032909 

0.01121 
0.013347 
0.012621 
0.01018 

0.011712 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

------_------------------------------------------------------------------------- ------___-----__--_-_______^____________---------------------------------------- 
RESULTS FROH VISUAL CURVE HAfCHING 

VISUAL HATCH PARAHBTER ESTItiATKS 

Estimate 
K = 8.85591-004 
y0 : 3.8583B-001 
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A Program for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

.“I\ 
Glenn K. Duffield 

and 
James 0. Runbangh, III 

Geraghty h Killer Kodeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T E S 0 L V is a user-friendly program designed to 

r”“‘ analyze data from aquifer tests automatically. Aquifer 
.aq coefficients for a variety of aquifer. test conditions can 

be estiaated by A Q T E S 0 I V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

+ o Interactive, menu-driven program design 

o Nonlinear least-squares estimation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



AQTsSOLV RKSULTS 
Version 1.10 

12:05:42 

,- 

_________----___________________________---------------------------------------- ____-___________________________________---------------------------------------- 
TKST DESCRIPTION 

Data set.. . . . . . . . . . B: 18gwOlf .dsk 
Data set title..... 18GWOl Falling Head Test 

Knowns and Constants: 
No. of data points.. ................ 150 
Radius of well casing.. ............. 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness ......... 16.75 
Well 8creen length.. ................ 25 
Static height of water in well ...... 16.75 
Log( Re/Rw) .......................... 2.507 
A, 1, C ............................. 0.000, 0.000, 2.225 

-------------------------------------------------------------------------------- -------------------_---------------------------------------------------- -------- 
ANALYTICAL METHOD 

, 
-v Bouwer-Rice (Unconfined Aquifer Slug Test) 

----_----------------------------------------------- ---------------------------- -------------------------------------------------------------------------------- 
RBSULTS FROM STATISTICAL CURVI HATCHING 

STATISTICAL WATCH PARAHETER ESTIMATIIS 

Estimate Std. Error 
K = 2.30761-003 t/- 2.3572B-005 
y0 = 1.59271tOOO t/- 1.82823-002 

ANALYSIS OF HODEL RKSIDUALS 

residual = calculated - observed 
weighted residual = residual 1: weight 

Weighted Residual Statistics: 
Nunber of residuals... . . . . . . . . . . . . 89 
Number of estimated paraneters.. . . 2 
Degrees of freedom.. . . . . . . . . . . . . . . 87 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.00356 

- ;- Residual standard deviation.. . . . . . 0.0162 
Residual variance.. . . . . . . . . . . . . . . . 0.0002624 

Hodel Residuals: 

* Time Observed Calculated Residual Weight 
c------------ _-___________ _____-__-_--- _----________ ______------- 

0.0933 0.888 0:85396 0.034043 1 
A nnrc n QCO n R?G?A n nmcd 1 



0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 

+-+. 0.1266 
0.13 

0.1333 
0.1366 

0.14 
0.1433 
0.1466 

0.15 
0.1533 
0.1566 

0.16 
0.1633 

4 0.1666 
0.17 

0.1733 
0.1766 

0.18 
0.1833 

““LI 0.1866 
0.19 

0.1933 
0.1966 

0.2 
0.2033 

“FI 0.2066 
0.21 

0.2133 
0.2166 

0.22 
il.2233 

--% 0.2266 
0.23 

0.2333 
0.2366 

0.24 
0.2433 

ipI 0.2466 
0.25 

0.2533 
0.2566 

0.26 
0.2633 

h 0.2666 
0.27 

0.2733 
0.2766 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 

4 0.3066 
0.31 

0.3133 
n ?lCr, 

0.81'1 U.‘lYB’l’l U.UlUZ~ 
0.798 0.78135 0.016648 
0.779 0.7638 0.015196 
0.76 0.74715 0.012851 

0.741 0.73086 0.010143 
0.722 0.71444 0.0075575 
0.703 0.69886 0.0041363 
0.684 0.68362 0.00037543 
0.669 0.66827 0.00072886 
0.65 0.6537 -0.0036991 

0.636 0.63944 -0.0034448 
0.622 0.62508 -0.0030836 
0.603 0.61145 -0.0084533 
0.589 0.59812 -0.0091202 
0.574 0.58469 -0.010687 
0.56 0.57194 -0.011938 

0.546 0.55947 -0.013466 
0.536 0.5469 -0.010901 
0.522 0.53498 -0.012976 
0.508 0.52331 -0.01531 
0.499 0.51156 -0.012557 
0.484 0.5004 -0.016403 
0.475 0.48949 -0.014491 
0.465 0.4785 -0.013498 
0.451 0.46806 -0.017064 
0.442 0.45786 -0.015857 
0.432 0.44757 -0.015574 
0.423 0.43761 -0.014815 
0.413 0.42827 -0.015268 
0.404 0.41865 -0.01465 
0.394 0.40952 -0.015521 
0.385 0.40059 -0.015591 
0.38 0.39159 -0.011594 
0.37 0.38306 -0.013055 

0.361 0.3747 -0.013702 
0.351 0.36629 -0.015287 
0.347 0.3583 -0.0113 
0.342 0.35049 -0.008487 
0.332 0.34262 -0.010615 
0.328 0.33514 -0.0071445 
0.318 0.32784 -0.0098365 
0.313 0.32047 -0.0074737 
0.309 0.31349 -0.0044855 
0.299 0.30665 -0.0076498 
0.294 0.29976 -0.0057628 
0.29 0.29323 -0.0032263 

0.285 0.28683 -0.0018324 
0.275 0.28039 -0.0053904 
0.271 0.27428 -0.0032764 
0.266 0.2683 -0.0022956 
0.261 0.26227 -0.00127 
0.257 0.25655 0.00044895 
0.252 0.25096 0.0010432 
0.247 0.24532 0.0016794 
0.242 0.23997 0.0020288 
0.238 0.23474 0.0032615 
0.233 0.22947 0.0035334 
0.228 0.22446 0.0035371 
0.223 0.21957 0.0034316 
0.219 0.21464 0.0043629 
0.219 0.20996 0.0090431 
0.214 0.20538 0.0086214 
0.209 0.20077 0.0082339 
0.204 0.19639 0.0076118 
n 3nn n 19311 0 nllR!34 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 



0.3233 0.19s 0.183 
0.3266 0.195 0.17969 

0.33 0.19 0.17566 
0.3333 0.185 0.17182 

0.35 0.171 0.15369 
0.3666 0.157 0.13755 
0.3833 0.143 0.12303 

0.4 0.133 0.11004 
0.4166 0.124 0.098491 
0.4333 0.114 0.088093 

0.45 0.109 0.078793 
0.4666 0.1 0.070522 
0.4833 0.095 0.063077 

0.5 0.086 0.056417 
0.5166 0.081 0.050495 
0.5333 0.076 0.045164 

0.55 0.071 0.040396 
0.5666 0.067 0.036156 
0.5833 0.067 0.032339 

0.6 0.062 0.028925 

U.ll119Ud 

0.015309 
0.014345 
0.013175 
0.017315 
0.019448 
0.019969 
0 -022958 
0.025509 
0.025907 
0.030207 
0.029478 
0.031923 
0.029583 
0.030505 
0.030836 
0.030604 
0.030844 
0.034661 
0.033075 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

_____-_---______________________________---------------------------------------- -___-_----______________________________---------------------------------------- 
RESULTS FROM VISUAL CURVK MATCAING 

VISUAL HATCR PARAHBTXB BSTIHATBS 

Estiaate 
K = 2.3076X-003 
yo z 1.5927BtOOO 
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AQTKSOLV 

A Program for 

Automatic Destination of Aquifer Coefficients 

Prola Aquifer Test Data 

By: 

Glenn K. Duffield 
and 

James 0. Runbaugh, III 

Geraghty & Miller Hodeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T E S 0 L V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estimated by A Q T K S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, nenu-driven program design 

o Nonlinear least-squares esthation of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



AQTBSOLV RESULTS 
Version 1.10 

n=N 05/10/92 14:36:30 

----____________________________________---------------------------------------- ------__________________________________---------------------------------------- 
TXST DKSCRIPTION 

4 Data set.. . . . . . . . . . B: lSgw03r.dsk 
Data set title..... 18GWO3 RISING HEAD TBST 

A 

4 

Knowns and Constants: 
No. of data points.. ................ 203 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.66 
Aquifer saturated thickness ......... 16 
Well screen length .................. 10 
Static height of water in well ...... 16 
Log(Re/Rw) .......................... 2.251 
A, B, C ............................. 0.000, 0.000, 1.504 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
ANALYTICAL HETHOD 

f~ Bouwer-Rice (Unconfined Aquifer Slug Test) 
6-h 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
RISOLTS FROM STATISTICAL CURVE MATCHING 

w STATISTICAL MATCH PARAMETER ESTIMATBS 

Estimate Std. Brror 
K = 4.44853-005 t/- 3.4489X-007 
y0 I: 2.6359EtOOO t/- 3.4302B-003 

- 
ANALYSIS OF MODEL RKIDUALS 

residual = calculated - observed 
weighted residual = residual t weight 

x-8 Weighted Residual Statistics: 
Number of residuals.. . . . . . . . . . . . . . 189 
Number of estimated paraneters.. . . 2 
Degrees of freedon... . . . . . . . . . . . . . 187 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.001761 
Residual standard deviation.. . . , . . 0.03764 

* ,/+=--Y Residual variance.. . . . . . . . . . . . . . . . 0.001416 

Hodel Residuals: 

A 
Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- ------------- 

0.05 2.726 2.6283 0.097694 1 
0.0533 2.683 2.6278 0.055191 1 
n n5fifi 3 7n7 3 6373 n 0746R9 I 



0.0633 

A 0.0666 
0.07 

0.0733 
0.0766 

,f--- 0.0833 0.08 

P--m 0.0866 
0.09 

0.0933 
0.0966 

0.1 
0.1033 

- 0.1066 
0.11 

0.1133 
0.1166 

0.12 
0.1233 

,“4 0.1266 
0.13 

0.1333 
0.1366 

0.14 
0.1433 

-=+. 0.1466 
0.15 

0.1533 
0.1566 

0.16 
f-==- 0.1633 

0.1666 
0.17 

0.1733 
0.1766 

0.18 
0.1833 
0.1866 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
n 17Rfi 

2.‘102 Z.tL!bY U.U’ISBYY 

2.698 2.6258 0.072196 
2.688 2.6253 0.062708 
2.893 2.6248 0.068205 
2.688 2.6243 0.063702 
2.683 2.6238 0.059214 
2.683 2.6233 0.059711 
2.683 2.6228 0.060207 
2.679 2.6223 0.056719 
2.679 2.6218 0.057215 
2.674 2.6213 0.052712 
2.674 2.6208 0.053223 
2.669 2.6203 0.048719 
2.669 2.6198 0.049215 
2.665 2.6193 0.045726 
2.665 2.6188 0.046222 
2.66 2.6183 0.041718 
2.66 2.6178 0.042229 

2.655 2.6173 0.037724 
2.655 2.6168 0.03822 
2.655 2.6163 0.03873 
2.65 2.6158 0.034226 
2.65 2.6153 0.034721 

2.646 2.6148 0.031231 
2.646 2.6143 0.031726 
2.646 2.6138 0.032221 
2.641 2.6133 0.027731 
2.641 2.6128 0.028226 
2.641 2.6123 0.02872 
2.636 2.6118 0.02423 
2.636 2.6113 0.024724 
2.636 2.6108 0.025219 
2.636 2.6103 0.025728 
2.631 2.6098 0.021222 
2.631 2.6093 0.021716 
2.631 2.6088 0.022225 
2.627 2.6083 0.018719 
2.627 2.6078 0.019213 
2.627 2.6073 0.019722 
2.627 2.6068 0.020215 
2.627 2.6063 0.020709 
2.622 2.6058 0.016217 
2.622 2.6053 0.016711 
2.622 2.6048 0.017204 
2,617 2.6043 0.012712 
2.617 2.6038 0.013205 
2.617 2.6033 0.013698 
2.617 2.6026 0.014206 
2.612 2.6023 0.0096986 
2.612 2.6018 0.010191 
2.612 2.6013 0.010699 
2.612 2.6008 0.011191 
2.608 2.6003 0.0076837 
2.608 2.5998 0.008191 
2.608 2.5993 0.0086832 
2.606 2.5988 0.0091753 
2.608 2.5983 0.0096822 
2.603 2.5978 0.0051742 
2.603 2.5973 0.005666 
2.603 2.5968 0.0061726 
2.603 2.5963 0.0066643 
2.598 2.5958 0.0021559 
2.598 2.5953 0.0026622 
2.598 2.5948 0.0031536 
7 54R 3 5944 n fmfiejil 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 



U.ZW Z.SY4 Z.SYJ¶ u.uuuo41 1 

0.2866 2.594 2.5929 0.001133 1 
0.29 2.594 2.5924 0.0016388 1 

0.2933 2.594 2.5919 0.0021296 1 
0.2966 2.594 2.5914 0.0026203 1 

0.3 2.589 2.5909 -0.0018742 1 
0.3033 2.589 2.5904 -0.0013837 1 
0.3066 2.589 2.5899 -0.00089328 1 

0.31 2.589 2.5894 -0.00038809 1 
0.3133 2.589 2.5889 0.00010215 1 
0.3166 2.584 2.5884 -0.0044077 1 

0.32 2.584 2.5879 -0.0039028 1 
0.3233 2.584 2.5874 -0.0034128 1 
0.3266 2.584 2.5869 -0.002923 1 

0.33 2.584 2.5864 -0.0024184 1 
0.3333 2.584 2.5859 -0.0019287 1 

0.35 2.579 2.5835 -0.004452 1 
0.3666 2.575 2.581 -0.0059926 1 
0.3833 2.57 2.5785 -0.0085206 1 

0.4 2.565 2.5761 -0.011051 1 
0.4188 2.56 2.5736 -0.013599 1 
0.4333 2.556 2.5711 -0.015134 1 

0.45 2.551 2.5687 -0.017671 1 
0.4886 2.546 2.5662 -0.020226 1 
0.4833 2.546 2.5638 -0.017788 1 

0.5 2.542 2.5613 -0.019313 1 
0.5186 2.537 2.5589 -0.021874 1 
0.5333 2.532 2.5564 -0.024424 1 

0.55 2.532 2.554 -0.021975 1 
0.5866 2.527 2.5515 -0.024544 1 
0.5833 2.523 2.5491 -0.0261 1 

0.6 2.518 2.5467 -0.028659 1 
0.6166 2.513 2.5442 -0.031234 1 
0.6333 2.513 2.5418 -0.028798 1 

0.65 2.506 2.5394 -0.031363 1 
0.6866 2.504 2.5369 -0.032946 1 
0.6833 2.499 2.5345 -0.035516 1 

0.7 2.499 2.5321 -0.033089 1 
0.7166 2.494 2.5297 -0.035678 1 
0.7333 2.489 2.5273 -0.038255 1 

0.75 2.485 2.5248 -0.039835 1 
0.7666 2.485 2.5224 -0.037431 1 
0.7833 2.48 2.52 -0.040015 1 

0.8 2.475 2.5176 -0.042602 1 
0.8166 2.475 2.5152 -0.040205 1 
0.8333 2.471 2.5128 -0.041798 1 

0.85 2.466 2.5104 -0.044389 1 
0.8666 2.466 2.508 -0.041999 1 
0.8833 2.461 2.5056 -0.044597 1 

0.9 2.456 2.5032 -0.047198 1 
0.9166 2.456 2.5008 -0.044815 1 
0.9333 2.452 2.4984 -0.04642 1 

0.95 2.452 2.496 -0.044027 1 
0.9666 2.447 2.4937 -0.04665 1 
0.9833 2.442 2.4913 -0.049262 1 

1 2.442 2.4889 -0.046876 1 
1.2 2.4 2.4605 -0.060478 1 
1.4 2.371 2.4324 -0.061405 1 
1.6 2.343 2.4047 -0.061651 1 
1.8 2.314 2.3772 -0.063215 1 

2 2.286 2.3501 -0.064091 1 
2.2 2.258 2.3233 -0.065277 1 
2.4 2.234 2.2968 -0.062768 1 
2.6 2.21 2.2706 -0.060563 1 
2.8 2.187 2.2447 -0.057656 1 
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Ci 
3.6 
3.6 

4 
4.2 
4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.8 
7.8 

8 
8.2 
8.4 
8.8 
8.8 

9 
9.2 
9.4 
9.8 
9.8 

10 
12 
14 
16 
18 
20 
22 
24 
28 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 

L.LJY L.lYJ1 -u.uxl LO 

2.116 2.1687 -0.052696 
2.092 2.144 -0.051951 
2.068 2.1195 -0.051489 
2.045 2.0953 -0.050306 
2.026 2.0714 -0.045399 
2.002 2.0478 -0.045764 
1.978 2.0244 -0.0464 
1.959 2.0013 -0.042302 
1.941 1.9785 -0.037467 
1.917 1.9559 -0.038893 
1.893 1.9336 -0.040578 
1.874 1.9115 -0.037515 
1.855 1.8897 -0.034705 
1.836 1.8681 -0.032143 
1.817 1.8468 -0.029828 
1.799 1.8258 -0.028758 
1.78 1.8049 -0.024924 

1.765 1.7843 -0.01933 
1.746 1.784 -0.017971 
1.728 1.7438 -0.015845 
1.713 1.7239 -0.010948 
1.69 1.7043 -0.014278 

1.875 1.8848 -0.0098322 
1.857 1.8858 -0.0088085 
1.842 1.8488 -0.0048041 
1.828 1.8278 0.00018339 
1.809 1.8092 -0.00024345 
1.595 1.5909 0.0041178 
1.578 1.5727 0.0032895 
1.562 1.5548 0.0072142 
1.543 1.537 0.0059541 
1.529 1.5195 0.0094915 
1.515 1.5022 0.012829 

1.5 1.485 0.014988 
1.349 1.324 0.024988 
1.221 1.1805 0.040513 
1.103 1.0525 0.050498 
0.998 0.9384 0.059603 
0.904 0.83886 0.087339 
0.814 0.74595 0.088048 
0.733 0.66508 0.087918 
0.862 0.59298 0.089023 
0.596 0.52889 0.067311 
0.53 0.47137 0.058629 

0.473 0.42027 0.052732 
0.425 0.3747 0.050296 
0.378 0.33408 0.043919 
0.331 0.29786 0.033139 
0.293 0.26557 0.027431 
0.26 0.23678 0.023223 

0.227 0.21111 0.015893 
0.193 0.18822 0.0047802 

; 
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1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
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-------------_______------------------------------------------------------------ -------------_____-_------------------------------------------------------------ 
RUJLTS FROM VISUAL CURVE MATCHING 

VISUAL HATCH PARAHHTER XSTIMTKS 

Estioate 
K : 4.44851-005 
yo = 2.63596tOOO 
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AQTESOLV 

A Prograr for 

Automatic Estimation of Aquifer Coefficients 

From Aquifer Test Data 

By: 

Glenn H. Duffield 
and 

Jaaes 0. Rumbaugh, III 

Geraghty & Miller Modeling Group 
1895 Preston White Drive, Suite 301 

Reston, VA 22091 

(703) 476 - 0335 

A Q T E S 0 I V is a user-friendly program designed to 
analyze data from aquifer tests automatically. Aquifer 
coefficients for a variety of aquifer test conditions can 
be estiaated by A Q T B S 0 L V , including the following: 

o confined aquifers, unconfined aquifers, 
and leaky aquifers 

0 pumping tests, injection tests, recovery tests, 
and slug tests 

Features: 

o Interactive, menu-driven progran design 

o Nonlinear least-squares estination of aquifer coefficients 

0 Statistical analysis of results 

o Complete graphical display of results 



AQTKSOLV RKSULTS 
Version 1.10 

05/09/92 13:37:24 

_______________--___------------------------------------------------------------ ________________-___------------------------------------------------------------ 
TEST DESCRIPTION 

Data set.. . . . . . . . . . 18gwOZr.dsk 
Data set title..... 18GW02 RISING SLOG TEST 

Knowna and Constants: 
No. of data points . . . . . . . . . . . . . . . . . . 202 
Radius of well casing.. . . . . . . . . . . . . . 0.083 
Radius of well.. . . . . . . . . . . . . . . . . . . . . 0.66 
Aquifer saturated thickness.. . . . . . . . 24.5 
Well screen length. . . . . . . . . . . . . . . . . . 10 
Static height of water in well... . . . 24.5 
Log{ Re/Rw) . . . . . . . . . . . ..*............ 2.478 
A, B, C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000, 0.000, 1.504 

--------------------___________^_____^__---------------------------------------- -------------------------------------------------------------------------------- 
ANALYTICAL METEOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------~------------------------------ --_------------_---------------------------------------------------------------- 
REULTS FROM STATISTICAL CURVE MATCEING 

STATISTICAL HATCH PARBHETER ESTIMATES 

Eatinate Std. Krror 
K = l.O635B-004 t/- 1.4606X-006 
yo = 2.2130EtOOO t/- 1.9318B-002 

ANALYSIS OF HODKL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals . . . . . . . . . . . . ,.. 31 
Number of eatiaated paranetera... . 2 
Degrees of freedon . . . . . . . . . . . . . . . . 29 
Residual mean.. . . . . . . . . . . . . . . . . . . . 0.0003892 
Residual standard deviation... . . . . 0.01848 
Residual variance.. . . . . . . . . . . . . . . . 0.0003417 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
----__---__-- ___--------_- ____________- ------------- ------------- 

2.6 1.64 1.6006 0.039435 1 
2.8 1.588 1.5612 0.026832 1 
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,-> RESULTS PROM VISUAL CURVE HATCHING 
e 

VISUAL MATCH PARAMETRB ESTIHATBS 

“r. 

Estimate 
K = 1.0635G004 
y-0 = 2.21301+000 
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15.775 
15.775 
15.775 
15.775 
15.775 
15.775 
15.775 
15.780 
15.780 
15.780 
15.775 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 



9.0000 
9.2000 
9.4000 

,/'@-'6000 

fil\ 8000 
ICI. 0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 

4 

15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.780 
15.784 
15.784 
15.784 
15.784 
15.784 



0.0000 
0.0033 
0.0066 

-0100 
0133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

0900 

.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0*1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

1733 
'766 
1800 

0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

17.037 
17.037 
17.037 
17.032 
17.032 
17,037 
17.037 
17.032 
17.032 
17.042 
17.028 
16,875 
15.134 
14.398 
14.919 
14.966 
14.842 
14.690 
15.329 
14.924 
14.546 
14.637 
14.752 
14.990 
13.696 
12.445 
11.914 
11.943 
12.421 
12.832 
13.367 
14.184 
14.747 
16.078 
15.067 
15.902 
15.086 
14.513 
14.523 
14.322 
14.651 
14.995 
15.114 
15.105 
14.933 
14.780 
14.737 
14.799 
14.914 
15.000 
15.014 
14.962 
14.914 
14.900 
14.928 
14.971 
15.005 
15.005 
14.995 
14.981 



. 
‘w 

0.2000 
0.2033 

rf-k ;"1;; 

a2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

.2933 
d. 2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

* y-Q,:5333 
5500 

d.5666 
0.5833 
0.6000 
0.6166 

-Q\ 0.6333 
0.6500 

14.986 
14.995 
15.019 
15.052 
15.052 
15.038 
15.029 
15.038 
15.057 
15.067 
14.857 
15.143 
15.114 
15.205 
15.138 
15.095 
15.067 
15.072 
15.114 
15.143 
15.153 
15.143 
15.129 
15.129 
15.143 
15.157 
15.167 
15.172 
15.172 
15.172 
15.181 
15.186 
15.196 
15.200 
15.200 
15.205 
15.210 
15.215 
15.219 
15.229 
15.229 
15.258 
15.281 
15.301 
15.320 
15.348 
15.372 
15.396 
15.415 
15.434 
15.453 
15.472 
.15.491 
15.511 
15.530 
15.544 
15.563 
15.577 
15.596 
15.620 



, 

0.6666 
0.6833 
0.7000 

;-,7166 
7333 

0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

.4000 
'6000 
.8000 

3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7,200O 

,/+gf); 

8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

15.582 
15.630 
15.654 
15.697 
15.711 
15.711 
15.716 
15.730 
15.740 
15.754 
15.768 
15.787 
15.797 
15.806 
15.797 
15.854 
15.826 
15.892 
15.883 
15.878 
15.883 
16.035 
16.131 
16.212 
16.279 
16.336 
16.384 
16.431 
16.470 
16.498 
16.527 
16.555 
16.579 
16.603 
16.622 
16.641 
16.656 
16.670 
16.684 
16.698 
16.708 
16.722 
16.732 
16.741 
16.746 
16.756 
16.765 
16.770 
16.780 
16.789 
16.794 
16.799 
16.803 
16.813 
16.818 
16.822 
16.827 
16.832 
16.832 
16.837 



9.0000 
9.2000 
9.4000 

@@-'h6000 
8000 

IO-. 0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 

16.842 
16.846 
16.851 
16.856 
16.861 
16.865 
16.894 
16.923 
16.946 
16.961 
16.975 
16.980 
16.994 
17.008 
17.018 
17.023 



0.0000 
0.0033 
0.0066 

,f@-YOlOO 
.0133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

.0900 
‘. 0933 

..0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

1733 
1766 

.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

13.635 
17.240 
18.569 
14.140 
12.728 
11.622 
11.797 
12.818 
13.630 
13.432 
12.723 
12.237 
12.161 
12.463 
12.733 
12.685 
12.430 
12.246 
12.222 
12.303 
12,364 
12.293 
12.203 
12.151 
12.147 
12.142 
12.123 
12.071 
12.048 
12.019 
12.005 
11.996 
11.972 
11.939 
11.925 
11.906 
11.892 
11.873 
11.854 
11.830 
11.816 
11.797 
11.783 
11.764 
11.750 
11.731 
11.717 
11.702 
11.688 
11.669 
11.655 
11.646 
11.632 
11.617 
11.603 
11.594 
11.580 
11.565 
11.551 
11.542 



0.2000 
0.2033 

,e 2133 
\ 0.2166 

0.2200 
0.2233 
0.2266 
0.2300 

ro1\. 0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 

s* 0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 

,A 0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

2900 
2933 

A.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

/@Q-,5333 
i500 

.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

11.528 
11.518 
11.504 
11.494 
11.485 
11.471 
11.461 
11.452 
11.438 
11.428 
11.419 
11.409 
11.400 
11.390 
11.381 
11.372 
11.362 
11.353 
11.343 
11.334 
11.329 
11.320 
11,310 
11.301 
11.296 
11.286 
11.282 
11.272 
11.268 
11.258 
11.249 
11.239 
11.234 
11.230 
11.220 
11.211 
11.206 
11.201 
11.197 
11.187 
11.182 
11.154 
11.121 
11.093 
11.069 
11.041 
11.022 
11.003 
10.979 
10.965 
10.946 
10.932 
10.918 
10.903 
10.894 
10.880 
10.870 
10.861 
10.851 
10.842 



0.6666 
0.6833 
0.7000 

p7166 
.7333 

0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

.4000 
!  '.6000 

..8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

4000 
'6000 

.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

10.837 
10.828 
10.818 
10.814 
10.809 
10.799 
io.795 
10.790 
10.785 
10.785 
10.776 
10.776 
10.771 
10.766 
10.766 
10.762 
10.757 
10.757 
10.752 
10.747 
10.747 
10.724 
10.714 
10.705 
10.705 
10.700 
10.700 
10.695 
10.700 
10.695 
10.695 
10.695 
10.695 
10.695 
10.695 
10.691 
10.691 
10.695 
10.691 
10.695 
10.695 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 
10.691 



9.0000 
9.2000 
9.4000 

r"l,6000 

@a‘ .8000 
10.0000 
12.0000 
14.0000 

10.691 
10.686 
10.691 
10.691 
10.691 
10.691 
10.686 
10.686 

4 



A 3133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
Q.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

0900 
jog33 

A.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

f@-J733 
1766 

-1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

10.695 
10.695 
10.695 
10.690 
10.690 
10.681 
10.686 
10.700 
10.700 
10.681 
10.767 
10.461 

8.408 
8.973 

10,164 
9.619 
8.030 
6.818 
7.043 
8.901 
8.150 
6.080 
5.050 
4.882 
4.858 
5.146 
6.032 
6.717 
6.406 
6.056 
5.246 
5.428 
6.578 

12.798 
8.777 

10.035 
8.839 
7.393 
7.618 
8.140 
8.676 
8.906 
8.638 
8.365 
8.274 
8.379 
8.533 
8.600 
8.566 
8.513 
8.499 
8.537 
8.576 
8.595 
8.595 
8.595 
8.604 
8.619 
8.633 
8.643 



0.2000 
0.2033 

2066 
2100 

.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

P--T,: 2900 
2933 

d.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

/P-Y5333 
5500 

4.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

8.652 
8.662 
8.671 
8.681 
8.691 
8.700 
8.710 
8.719 
8.733 
8.738 
8.753 
8.762 
8.767 
8.777 
8.791 
8.796 
8.805 
8.815 
8.824 
8.834 
8.844 
8.853 
8.858 
8.868 
8.877 
8.887 
8.896 
8.906 
8.911 
8.920 
8.930 
8.934 
8.944 
8.954 
8.963 
8.968 
8.978 
8.982 
8.997 
9.002 
9.011 
9.054 
9.093 
9.131 
9.169 
9.203 
9.241 
9.274 
9.303 
9.337 
9.370 
9.399 
9.428 
9.456 
9.480 
9.504 
9.533 
9.557 
9.581 
9.605 



, 

0.6666 
0.6833 
0.7000 

/*cI**vIl66 
7333 

0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

fi,4000 
6000 

..8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

/~~OOO 
5000 

.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

9.628 
9.648 
9.671 
9.691 
9.710 
9.734 
9.748 
9.767 
9.786 
9.805 
9.825 
9.839 
9.858 
9.873 
9.887 
9.901 
9.915 
9.930 
9.944 
9.959 
9.973 

10.140 
10.236 
10.308 
10.360 
10.399 
10.427 
10.451 
10.466 
10.480 
10.499 
10.518 
10.528 
10.533 
10.542 
10.547 
10.557 
10.566 
10.576 
10.580 
10.585 
10.595 
10.600 
10.600 
10.604 
10.609 
10.614 
10.619 
10.619 
10.623 
10.623 
10.623 
10.628 
10.628 
10.628 
10.633 
10.633 
10.633 
10.633 
10.633 



9.0000 
9.2000 

.4000 
+ '5000 

?m 3000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 

e 20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 

10.638 
10.638 
10.633 
10.633 
10.638 
10.643 
10.643 
10.652 
10.657 
10,662 
10.671 
10.671 
10.676 
10.647 
10.676 
10.671 

L . .  



x 

0.0000 
0.0033 

0066 
0100 

.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

0933 
a.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

y-%J733 
1766 

d.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

7.738 
7.733 
7.723 
7.728 
7.742 
7.742 
7.728 
7.733 
7.728 
7.714 
7.733 
7.714 
7.651 
7.359 
6.861 
6.578 
6.674 
6.842 
6.641 
6.301 
6.037 
6.305 
6.473 
5.912 
5.524 
5.337 
5.711 
5.375 
4.786 
4.397 
4.767 
5.122 
5.817 
6.301 
5.965 
5.850 
6.512 
6.411 
5.864 
5.467 
5.457 
5.308 
5.165 
5.510 
6.564 
6.842 
6.770 
6.703 
6.440 
6.128 
5.927 
5.812 
5.793 
5.888 
5.984 
6.104 
6.123 
6.463 
6.535 
6.626 



0.2000 
0.2033 

2066 
2100 
2133 

0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

:2900 
'2933 

J.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

,P-=y5333 
5500 

a.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

6.550 
6,416 
6.305 
6.224 
6.195 
6.229 
6.301 
6.387 
6.463 
6.512 
6.521 
6.502 
6.473 
6.449 
6.444 
6.458 
6.487 
6.516 
6.535 
6.559 
6.574 
6.578 
6.583 
6.583 
6.588 
6.598 
6.607 
6,622 
6.636 
6.646 
6.655 
6.665 
6.674 
6,679 
6.689 
6.693 
6.703 
6.713 
6.722 
6.727 
6.737 
6.780 
6.818 
6.856 
6.875 
6.909 
6.952 
6.981 
7.000 
7.015 
7.062 
7.077 
7.110 
7.125 
7.129 
7.163 
7.177 
7.192 
7.211 
7.225 



0.0000 

0.0033 
0.0066 

T-Y 0100 
,0133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

.0900 

j-0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
o-1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

r*"Q= ;;;; 

.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

11.155 
9.406 
7.726 
7.289 
8.253 
9.463 

12.141 
13.542 
13.997 
13.642 
13.135 
12.463 
12.221 
12.112 
12.202 
12.373 
12.534 
12.378 
12.349 
12.880 
12.790 
12.780 
12.662 
12.595 
12.595 
12.610 
12.643 
12.652 
12.662 
12.657 
12.666 
12.662 
12.666 
12.666 
12.666 
12.671 
12.671 
12.676 
12.676 
12.671 
12.676 
12.676 
12.676 
12.676 
12.681 
12.681 
12.676 
12.676 
12.643 
12.695 
12.690 
12.676 
12.685 
12.453 
12.875 
12.681 
12.756 
12.685 
12.666 
12.666 



A”* 

4 

. . 

0.6666 
0.6833 

7000 
‘7168 
7333 

0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 

,0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

,400o 
6000 

a.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

~f----+JOO 
5000 

..8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

7.240 
7.259 
7.273 
7.283 
7.297 
7.311 
7.321 
7.331 
7.340 
7.354 
7.359 
7.374 
7.383 
7.388 
7.398 
7.407 
7.417 
7.422 
7.431 
7.436 
7.446 
7.527 
7.570 
7.604 
7.623 
7.642 
7.656 
7.671 
7.680 
7.685 
7.694 
7.699 
7.699 
7.704 
7.709 
7.714 
7.714 
7.719 
7.719 
7.719 
7.723 
7.723 
7.723 
7.728 
7.728 
7.728 
7.728 
7.728 
7.728 
7.728 
7.728 
7.728 
7.733 
7.728 
7.733 
7.733 
7.733 
7.733 
7.733 
7.728 
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9.0000 
9.2000 
9.4000 

,-6000 
- 3000 

10.0000 
12.0000 
14.0000 

7.733 
7.733 
7,733 
7.733 
7.733 
7.733 
7.733 
7.738 



0.2000 
0.2033 
0.2066 

,/-.Y2100 
2133 

~1.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

a 

.2966 
0.3000 
0.3033 
0.3066 
0.3100 

-4.. 0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 

44 0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 

nq 0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

'191 .5333 
,A ;500 

3666 
0.5833 
0.6000 
0.6166 

% 0.6333 
0.6500 

12.676 
12.681 
12.681 
12.681 
12.681 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.685 
12.700 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.685 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 



0.6666 
0.6833 
0.7000 

.7166 
Ps.7 .7333 

0.7500 
0.7666 
0.7833 
0.8000 
0.8166 

,M--+ 0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 

"g 0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 

.A% 1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

.4000 
,.a -6000 

..a000 
3.0000 
3.2000 
3.4000 
3.6000 

*04 3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 

""* 5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 

.---. 6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

'"* p"E: 
.a000 

a.0000 
a.2000 
a.4000 

-q 8.6000 
8.8000 

12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.690 
12.695 
12.695 
12.695 
12.695 
12.695 
12.695 
12.695 
12.700 
12.695 
12.695 
12.695 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
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9.0000 
9.2000 
9.4000 

,/---'\6000 

“a. 3000 
AU. 0000 
12.0000 
14.0000 

A 

12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 
12.700 



3133 
d.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 

-,0933 
0966 

0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 

:"""*I766 
1800 

0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

3.169 
1.873 
2.311 
3.998 
5.988 
8.019 
9.188 
9.621 

10.495 
11.511 
11.178 
10.860 
10.433 
10.124 

9.982 
10.015 
10.120 
10.243 
10.324 
10,357 
10.371 
10.305 
10.262 
10.262 
10.286 
10.319 
10.338 
10.352 
10,357 
10.357 
10.362 
10.366 
10.376 
10.381 
10.390 
10.395 
10.404 
10.409 
10.414 
10.423 
10.438 
10.433 
10.433 
10.433 
10.443 
10.580 
10.476 
10.409 
10.395 
10.428 
10.466 
10.490 
10.499 
10.495 
10.490 
10.495 
10.495 
10.504 
10.509 
10.514 



0.2000 
0.2033 
0.2066 

p""$llOO 
,133 

0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

* 
A966 

0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 

An 0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

a 

J66 
0.5833 
0.6000 
0.6166 

~ 0.6333 
0.6500 

10.518 
10.518 
10.523 
10.528 
10.528 
10.533 
10.533 
10.537 
10.542 
10.547 
10.547 
10.552 
10.552 
10.556 
10.556 
10.561 
10.561 
10.566 
10.566 
10.571 
10.571 
10.575 
10.575 
10.580 
10,580 
10,585 
10.585 
10.590 
10.590 
10.590 
10.595 
10.595 
10.595 
10.599 
10.599 
10.599 
10.604 
10.604 
10.604 
10.604 
10.609 
10.613 
10.623 
10.628 
10.632 
10.637 
10.642 
10.647 
10.647 
10.651 
10.651 
10.656 
10.656 
10.661 
10.661 
10.661 
10.666 
10.670 
10,666 
10.670 



0.6666 
0.6833 
0.7000 

,/"-'7166 
'333 

".7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 

f+--5000 
JO00 

j.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 

p"6"300 
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&.OOOO 
8.2000 
8.4000 
8.6000 
8.8000 

10.670 
10.670 
10.680 
10.675 
10.680 
10.685 
10.685 
10.685 
10.689 
10.694 
10.694 
10.699 
10.699 
10.704 
10.704 
10.708 
10.708 
10.713 
10.713 
10.713 
10.718 
10.737 
10.727 
10.746 
10.751 
10.746 
10.756 
10.756 
10.756 
10.761 
10.761 
10.756 
10.756 
10.761 
10.761 
10.756 
10,756 
10.756 
10.761 
10.756 
10.756 
10.751 
10.756 
10.751 
10.732 
10.718 
10.737 
10.751 
10.751 
10.751 
10.751 
10.756 
10.756 
10.756 
10.756 
10.756 
10.756 
10.756 
10.756 
10.761 



9.0000 
9.2000 
9.4000 
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/-= ,-.oooo 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 

a& 22.0000 
24.0000 

10.761 
10.756 
10.756 
10.756 
10.756 
10,756 
10.761 
10.761 
10.761 
10.765 
10.765 
10.765 
10.770 



0.0000 

1100 
.0133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

1733 
1766 

4.1800 
O.i833 
0.1866 
0.1900 
0.1933 
0.1966 

17.819 
17.361 
18.286 
17.495 
17.833 
18.686 
18.172 
17.619 
18.029 
18.386 
18.062 
17.771 
18.043 
18.153 
18.057 
17.886 
17.933 
18.072 
17.929 
17.838 
17.910 
17.957 
17.843 
17.824 
17.843 
17.943 
17.857 
17.867 
17.824 
17.857 
17.824 
17.809 
17.814 
17.809 
17.795 
17.776 
17.776 
17.776 
17.762 
17.747 
17.747 
17.738 
17.728 
17.719 
17.714 
17.705 
17.695 
17.686 
17.681 
17.671 
17.662 
17.657 
17.647 
17.643 
17.633 
17.624 
17.619 
17.609 
17.600 
17.590 



0.2000 
0.2033 

2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

2900 
'2933 

.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
4.4666 
0.4833 
0.5000 
0.5166 

5333 
‘i500 

,5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

17.585 
17.576 
17.571 
17.562 
17.557 
17.547 
17.538 
17.533 
17.523 
17.514 
17.509 
17.500 
17.495 
17.485 
17.481 
17.471 
17.466 
17.457 
17.447 
17.442 
17.433 
17.428 
17.419 
17.409 
17.404 
17.395 
17.390 
17.380 
17.376 
17.371 
17.361 
17.352 
17.347 
17.342 
17.333 
17.323 
17.318 
17.314 
17.304 
17.299 
17.290 
17.256 
17.218 
17.180 
17.142 
17.109 
17.075 
17.037 
17.004 
16.970 
16.937 
16.908 
16.875 
16.846 
16.818 
16.784 
16.756 
16.732 
16.708 
16.679 



0.6666 
0.6833 

000 
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,333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

4000 
‘so00 

.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

‘;ooo 
do00 

8.0000 
8.2000 
8.4000 

" 8.6000 
8.8000 

16.656 
16.632 
16.608 
16.589 
16.565 
16.546 
16.527 
16.508 
16.493 
16.474 
16.455 
16.441 
16.427 
16.412 
16.398 
16.384 
16.369 
16.360 
16.346 
16.331 
16.322 
16.174 
16.093 
16.012 
15.935 
15,864 
15.802 
15.740 
15.682 
15.639 
15.592 
15.549 
15.511 
15.482 
15.458 
15.434 
15.415 
15.401 
15.387 
15.372 
15.358 
15.348 
15.344 
15.334 
15.329 
15.324 
15.320 
15.320 
15.315 
15.310 
15.310 
15.305 
15.305 
15.301 
15.301 
15.301 
15.301 
15.301 
15.301 
15.296 



9.0000 15.296 
9.2000 15.296 
9.4000 15.296 

f+-xooo 15.296 
hA 3000 15.296 

.Lu .oooo 15.291 
12.0000 15.301 
14.0000 15.296 



0.0000 
0.0033 
0.0066 

F"*\lOO 
,133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

0900 
'h933 
.0966 

0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

1733 
'I766 
1800 

0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

17.023 
17.032 
17.028 
17.013 
17.008 
17.008 
17.032 
17.032 
17.013 
17.013 
17.042 
19.149 
20.925 
19.411 
17.728 
17.852 
20.011 
20.296 
19.244 
19.029 
20.101 
20.182 
20.096 
20.092 
20.063 
20.058 
20.015 
20.035 
19.958 
19.992 
19.915 
19.958 
19.944 
19.920 
19.906 
19.868 
19.873 
19.877 
19.849 
19.854 
19.854 
19.835 
19.830 
19.830 
19.825 
19.811 
19.801 
19.801 
19.796 
19.787 
19.782 
19.777 
19.773 
19.768 
19.763 
19.763 
19,754 
19.749 
19.744 
19.739 



0.2000 
0.2033 
0.2066 

r"l"'llOO 
1133 

0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

2900 
2933 

12966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0*3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 

/"c"‘i500 
i666 

0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

19.739 
19.734 
19.730 
19.725 
19.720 
19.715 
19.711 
19.706 
19.706 
19.701 
19.696 
19.692 
19.687 
19.687 
19.682 
19.677 
19.673 
19.668 
19.663 
19.663 
19.658 
19.654 
19.654 
19.649 
19.644 
19.644 
19.639 
19.634 
19.634 
39.630 
19.625 
19.625 
19.620 
19.615 
19.615 
19.611 
19.606 
19.606 
19.601 
19.596 
19.596 
19.582 
19.568 
19.554 
19.534 
19.520 
19.506 
19.492 
19.477 
19.468 
19.453 
19.439 
19.425 
19.415 
19.406 
19.392 
19.382 
19.368 
19.358 
19.349 



0.6666 
0.6833 
0.7000 

f-v166 
1333 

rr.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

000 
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8.853 
8.844 
8.834 
8.824 
8.815 
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8.796 
8.786 
8.781 
8.772 
8.762 
8.753 
8.748 
8.738 
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8.681 
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8.107 
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7.872 
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7.829 
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7.762 
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10.389 
11.675 
12.478 
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12.990 
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0.2833 
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0.3200 
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0.3500 
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0.4333 
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12.459 
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12.445 
12.435 
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12.397 
12.387 
12.383 
12.373 
12.364 
12.359 
12.349 
12.340 
12.335 
12.325 
12.321 
12.306 
12.325 
12.268 
12.378 
12.287 
12.278 
12.268 
12.258 
12.254 
12.249 
12.239 
12.235 
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12.158 
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12.034 
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11.948 
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11.556 
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11.508 
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11.432 
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11.073 
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13.593 
13.593 
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13.821 
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11.420 
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14.298 
14.288 
14.284 
14.274 
14.269 
14.260 
14.255 
14.246 
14.241 
14.232 
14.227 
14.222 
14,213 
14.208 
14.199 
14.194 
14.161 
14.128 
14.095 
14.062 
14.029 
14.001 
13.968 
13.940 
13.916 
13.888 
13.864 
13.841 
13.817 
13.798 
13.779 
13.756 
13.742 
13.723 
13.709 



! 

0.6666 
0.6833 

000 
166 

1333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.~000 
1.6000 
1.8000 
2.0000 
2.2000 

\4000 
f-. 6000 

d.8000 
3.0000 
3.2000 
3.4000 
3.6000 

rar, 3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 

m 5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 

ra* 6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
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.8000 
8.0000 
8.2000 
8.4000 

--J% 8.6000 
8.8000 

13.690 
13.676 
13.662 
13.652 
13.638 
13.629 
13.619 
13.610 
13.600 
13.591 
13.586 
13.577 
13.572 
13.563 
13.558 
13.553 
13.549 
13.544 
13.539 
13.534 
13.530 
13.487 
13.473 
13.464, 
13.454 
13.450 
13.450 
13.450 
13.445 
13.445 
13.445 
13,440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.440 
13.435 
13.440 
13.440 
13.440 
13.440 
13.440 
13.435 
13.440 



,* a8000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 

ns\ 20.0000 
22.0000 
24.0000 
26.0000 

13.440 
13.440 
13.440 
13.440 
13.440 
13.435 
13.440 
13.435 
13.445 
13.445 
13.445 
13.445 
13.435 
13.440 



0.0000 
0.0033 

066 
‘100 

J133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

,f+-y 0900 
0933 

a.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

,/e-q.1733 
1766 

d.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

11.559 
12.996 
14.659 
10.376 
12.306 
12.301 
12.207 
12.311 
12.566 
12.467 
12.287 
13.214 
11.814 
12.013 
11.928 
11.918 
11.904 
11.900 
11.876 
11.866 
11.857 
11,843 
11.829 
11.819 
11.805 
11.791 
11.781 
11.767 
11.758 
11.748 
11.729 
11.720 
11.715 
11.696 
11.691 
11.677 
11.663 
11.654 
11.639 
11.630 
11.616 
11.606 
11.587 
11.573 
11.583 
11.578 
11.559 
11.545 
11.535 
11.535 
11.516 
11.512 
11.502 
11.493 
11.483 
11.474 
11.469 
11.455 
11.446 
11.441 



0.2000 
0.2033 

2066 
A 100 

,133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

2900 
?933 

.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
9.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 

166 
333 

;500 
3666 

0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

11.431 
11.422 
11.412 
11.403 
11.394 
11.384 
11.379 
11.370 
11.360 
11.356 
11.346 
11.337 
11.327 
11.318 
11.313 
11.304 
11.299 
11.289 
11.280 
11.275 
11.266 
11.256 
11.252 
11.242 
11.233 
11.228 
11.218 
11.214 
11.204 
11.195 
11.190 
11.181 
11.176 
11.166 
11.157 
11.152 
11.143 
11.138 
11.133 
11.124 
11.114 
11.081 
11.043 
11.010 
10.973 
10.935 
10.906 
10.873 
10.840 
10.807 
10.779 
10.745 
10.717 
10.689 
10.660 
10.632 
10.604 
10.575 
10.551 
10.523 



0.6666 
0.6833 
0.7000 

f--166 
333 

Lt.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

000 

000 

,’ 

3000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 

@---'OOO 
000 

s.0000 
8.2000 
8.4000 
8.6000 
8.8000 

10.499 
10.476 
10.452 
10.424 
10.400 
10.381 
10.357 
10.334 
10.310 
10.291 
10.268 
10.249 
10.230 
10.211 
10.187 
10.168 
10.149 
10.130 
10.116 
10.097 
10.078 

9.837 
9.690 
9.562 
9.458 
9.373 
9.302 
9.240 
9.188 
9.146 
9.108 
9.079 
9.051 
9.027 
9.008 
8.989 
8.971 
8.961 
8..947 
8.933 
8.928 
8.919 
8.909 
8.900 
8.895 
8.885 
8.881 
8.881 
8.871 
8.871 
8.866 
8.862 
8.857 
8.852 
8.852 
8.852 
8.847 
8.843 
8.843 
8.843 



9.0000 
9.2000 
9.4000 

000 
:ooo 

*-a 3000 
12.0000 
14.0000 
16.0000 
18.0000 

8.838 
8.838 
8.833 
8.833 
8.833 
8.829 
8,819 
8.814 
8.805 
8.805 
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0.0000 18.271 
0.0033 22.310 
0.0066 13.808 
0.0100 12.712 
0.0133 14.434 
0.0166 13.727 
0.0200 13.765 
0.0233 13.689 
0.0266 13.613 
0.0300 13.571 
0.0333 13.537 
0.0366 13.481 
0.0400 13.447 
0.0433 13.405 
0.0466 13.381 
0.0500 13.348 
0.0533 13.310 
0.0566 13.291 
0.0600 13.258 
0.0633 13.229 
0.0666 13.196 
0.0700 13.172 
0.0733 13.144 
0.0766 13.096 
0.0800 13.101 
0.0833 13.068 
0.0866 13.039 
0.0900 13.025 
0.0933 12.992 
0.0966 12.968 
0.1000 12.944 
0.1033 12.921 
0.1066 12.902 
0.1100 12.878 
0.1133 12.854 
0.1166 12.831 
0.1200 12.807 
0.1233 12.793 
0.1266 12.769 
0.1300 12.755 
0.1333 12.717 
0.1366 12.702 
0.1400 12.698 
0.1433 12.679 
0.1466 12.655 
0.1500 12.636 
0.1533 12.622 
0.1566 12.603 
0.1600 12.584 
0.1633 12.570 
0.1666 12.555 
0.1700 12.541 
0.1733 12.522 
0.1766 12.508 
0.1800 12.489 
0.1833 12.475 
0.1866 12.460 
0.1900 12.446 
0.1933 12.432 
0.1966 12.418 



0.2000 12.404 
0.2033 12.389 
0.2066 12.375 
0.2100 12.361 
0.2133 12.347 
0.2166 12.337 
0.2200 12.323 
0.2233 12.308 
0.2266 12.294 
0.2300 12.285 
0.2333 12.270 
0.2366 12.261 
0.2400 12.247 
0.243'3 12.237 
0.2466 12.223 
0.2500 12.214 
0.2533 12.199 
0.2566 12.190 
0.2600 12.176 
0.2633 12.166 
0.2666 12.157 
0.2700 12.142 
0.2733 12.133 
0.2766 12.123 
0.2800 12.114 
O-2833 12.104 
0.2866 12.095 
0.2900 12.081 
0.2933 12.071 
0.2966 12.062 
0.3000 12.052 
0.3033 12.043 
0.3066 12.033 
0.3100 12.024 
0.3133 12.014 
0.3166 12.005 
0.3200 11.995 
0.3233 11.986 
0.3266 11.981 
0.3300 11.972 
0.3333 11.962 
0.3500 11.915 
0.3666 11.872 
0.3833 11.829 
0.4000 11.791 
0.4166 11.753 
0.4333 11.720 
0.4500 11.687 
0.4666 11.653 
0.4833 11.625 
0.5000 11.596 

CO.5166 11.568 
0.5333 11.544 
0.5500 11.516 
0.5666 11.492 
0.5833 11.468 
0.6000 11.449 
0.6166 11.430 
0.6333 11.407 
0.6500 11.388 
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0.6666 
0.6832 
0.7000 
0.7166 
0.7333 
0.7500. 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

11.373 
11.354 
11.335 
11.321 
11.307 
11.293 
11.278 
11.264 
11.250 
11.236 
11.226 
11.212 
11.202 
11.188 
11.174 
11.169 
11.159 
11.155 
11.145 
11.136 
11.131 
11.031 
10.979 
10.941 
10.913 
10.894 
10.875 
10.860 
10.851 
10.841 
10.837 
10.832 
10.822 
10.818 
10.813 
10.808 
10.808 
10.803 
10.803 
10.799 
10.799 
10.794 
10.794 
10.794 
10.789 
10.789 
10.789 
10.784 
10.784 
10.784 
10.784 
10.784 
10.780 
10.780 
10.780 
10.780 
10.780 
10.780 
10.780 
10.780 



9.0000 
9.2000 
9.4000 
9.6000 

“% 9.8000 
10.0000 
12.0000 
14.0000 

10.775 
10.775 
10.765 
10.761 
10.761 
10.761 
10.761 
10.761 



0.0000 17.514 
0.0033 14.312 
0.0066 11.678 
0.0100 12.147 
0.0133 12.001 
0.0166 11.849 
0.0200 11.759 
0.0233 11.659 
0.0266 11.564 
0.0300 11.479 
0.0333 11.399 
0.0366 11.337 
0.0400 11.256 
0.0433 11.200 
0.0466 11.133 
0.0500 11.076 
0.0533 11.024 
0.0566 10.972 
0.0600 10.925 
0.0633 10.877 
0.0666 10.830 
0.0700 10.787 
0.0733 10.749 
0.0766 10.707 
0.0800 10.664 
0.0833 10.626 
0.0866 10.593 
0.0900 10.555 
0.0933 10.522 
0.0966 10.488 
0.1000 10.455 
0.1033 10.427 
0.1066 10.394 
0.1100 10.365 
0.1133 10.341 
0.1166 10.313 
0.1200 10.284 
0.1233 10.261 
0.1266 10.237 
0.1300 10.213 
0.1333 10.190 
0.1366 10.166 
0.1400 10.147 
0.1433 10.128 
0.1466 10.104 
0.1500 10.085 
0.1533 10.071 
0.1566 10.052 
0.1600 10.033 
0.1633 10.019 
0.1666 10.000 
0.1700 9.986 
0.1733 9.971 
0.1766 9.957 
0.1800 9.943 
0.1833 9.929 
0.1866 9.915 
0.1900 9.900 
0.1933 9.886 
O.-l966 9.877 



0.2000 9.862 
0.2033 9.848 
0.2066 9.843 
0.2100 9.829 
0.2133 9.820 
0.2166 9.810 
0.2200 9.801 
0.2233 9.791 
0.2266 9.782 
0.2300 9.772 
0.2333 9.763 
0.2366 9.753 
0.2400 9.749 
0.2433 9.739 
0.2466 9.730 
0.2500 9.725 
0.2533 9.715 
0.2566 9.706 
0.2600 9.701 
0.2633 9.696 
0.2666 9.687 
0.2700 9.682 
0.2733 9.677 
0.2766 9.668 
0.2800 9.663 
0.2833 9.658 
0.2866 9.654 
0.2900 9.644 
0.2933 9.639 
0.2966 9,635 
0.3000 9.630 
0.3033 9.625 
0.3066 9.620 
0.3100 9.616 
0.3133 9.611 
0.3166 9.606 
0.3200 9.601 
0.3233 9.597 
0.3266 9.592 
0.3300 9.587 
0.3333 9.587 
0.3500 9.564 
0.3666 9.545 
0.3833 9.530 
0.4000 9.516 
0.4166 9.507 
0.4333 9.492 
0.4500 9.483 
0.4666 9.473 
0.4833 9.469 
0.5000 9.459 
0.5166 9.454 
0.5333 9.445 
0.5500 9.440 
0.5666 9.435 
0.5833 9.431 
0.6000 9.431 
0.6166 9.426 
0.6333 9.421 
0.6500 9.417 



0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

9.417 
9.412 
9.412 
9.407 
9.407 
9.402 
9.402 
9.402 
9.398 
9.398 
9.398 
9.393 
9.393 
9.393 
9.393 
9.388 
9.383 
9.388 
9.383 
9.379 
9.383 
9.379 
9.374 
9.369 
9.364 
9.364 
9.360 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.364 
9.360 
9.360 
9.355 
9.355 
9.360 
9.360 
9.360 
9.360 
9.355 
9.355 
9.355 
9.355 
9.360 
9.355 
9.360 
9.360 
9.360 
9.360 



9.0000 9.360 
9.2000 9.355 
9.4000 9.355 

p”” 9.6000 9.355 

* 9.8000 9.355 
10.0000 9.355 
12.0000 9.355 
14.0000 9.350 
16.0000 9.360 
18.0000 9.336 
20.0000 9.350 



0.0000 8.744 
0.0033 15.395 
0.0066 18.704 
0.0100 11.546 
0.0133 6.034 
0.0166 13.177 
0.0200 9.770 
0.0233 9.214 
0.0266 10.658 
0.0300 9.651 
0.0333 9.818 
0.0366 10.007 
0.0400 9.775 
0.0433 9.822 
0.0466 9.851 
0.0500 9.794 
0.0533 9.780 
0.0566 9.794 
0.0600 9.789 
0.0633 9.761 
0.0666 9.761 
0.0700 9.741 
0.0733 9.737 
0.0766 9.741 
0.0800 9,723 
0.0833 9.708 
0.0866 9.703 
0.0900 9.699 
0.0933 9.694 
0.0966 9.680 
0.1000 9.675 
0.1033 9.670 
0.1066 9.666 
0.1100 9.661 
0.1133 9.651 
0.1166 9.646 
0.1200 9.637 
0.1233 9.632 
0.1266 9.628 
0.1300 9.623 
0.1333 9.618 
0.1366 9.613 
0.1400 9.609 
0.1433 9.604 
0.1466 9.599 
0.1500 9.594 
0.1533 9.589 
0.1566 9.585 
0.1600 9.580 
0.1633 9.575 
0.1666 9.571 
0.1700 9.566 
0.1733 9.561 
0.1766 9.556 
0.1800 9.552 
0.1833 9.547 
0.1866 9.542 
0.1900 9.542 
0.1933 9.537 
0.1966 9.532 



0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
Q.2833 
0.2866 
6.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

9.528 
9.523 
9.523 
9.518 
9.514 
9.509 
9.504 
9.504 
9.499 
9.495 
9.495 
9.490 
9.485 
9.480 
9.480 
9.475 
9.471 
9.471 
9.466 
9.461 
9.457 
9.457 
9.452 
9.452 
9.447 
9.442 
9.438 
9.438 
9.433 
9.428 
9.428 
9.423 
9.423 
9.419 
9.414 
9.414 
9.409 
9.409 
9.404 
9.400 
9.400 
9.385 
9.366 
9.352 
9.338 
9.323 
9.309 
9.295 
9.281 
9.271 
9.257 
9.248 
9.233 
9.219 
9.209 
9.195 
9.186 
9.176 
9.162 
9.152 



0.6666 9.138 
0.6833 9.129 
0.700.0 9.119 
0.7166 9.110 
0.7333 9.095 
0.7500 9.086 
0.7666 9.076 
0.7833 9.067 
0.8000 9.057 
0.8166 9.048 
0.8333 9.038 
0.8500 9.029 
0.8666 9.019 
0.8833 9.010 
0.9000 9.000 
0.9166 8.991 
0.9333 8.981 
0.9500 8.972 
d.9666 8.962 
0.9833 8.958 
1.oopo 8.948 
1.2000 8.825 
1.4000 8.734 
1.6000 8.649 
1.8000 8.573 
2.0000 8.502 
2.2000 8.440 
2.4000 8.383 
2.6000 8.330 
2.8000 8.278 
3.0000 8.231 
3.2000 8.188 
3.4000 8.145 
3.6000 8.102 
3.8000 8.060 
4.0000 8.01? 
4.2000 7.983 
4.4000 7.950 
4.6000 7.917 
4.8000 7.888 
5.0000 7.860 
5.2000 7.831 
5.4000 7.803 
5.6000 7.774 
5.8000 7.746 
6.0000 7.722 
6.2000 7.698 
6.4000 7.679 
6.6000 7.655 
6.8000 7.636 
7.0000 7.617 
7.2000 7.598 
7.4000 7.579 
7.6000 7.556 
7.8000 7.541 
8.0000 7.527 
8.2000 7.513 
8.4000 7.494 
8.6000 7.480 
8.8000 7.461 



h 

9.0000 7.446 
9.2000 7.432 
9.4000 7.422 
9.6000 7.413 
9.8000 7.403 

10.0000 7.394 
12.0000 7.289 
14.0000 7.218 
16.0000 7.156 
18.0000 7.118 
20.0000 7.095 
22.0000 7.061 
24.0000 7.047 
26.0000 7.033 
28.0000 7.014 
30.0000 7.009 
32.0000 6.994 
34.0000 6.990 
36.0000 6.980 
38.0000 6.976 
40.0000 6.966 
42.0000 6.956 
44.0000 6.952 
46.0000 6.947 



0.0000 12.196 
0.0033 14.747 
0.0066 15.666 
0.0100 12.238 
0.0133 4.457 
0.0166 10.728 
0.0200 7.888 
0.0233 6.791 
0.0266 6.847 
0.0300 6.620 
0.0333 6.720 
0.0366 6.672 
0.0400 6.625 
0.0433 6.724 
0.0466 6.620 
0.0500 6.606 
0.0533 6.563 
0.0566 6.582 
0.0600 6.578 
0.0633 6.582 
0.0666 6.578 
0.0700 6.568 
0.0733 6.573 
0.0766 6.568 
0.0800 6.563 
0.0833 6.563 
0.0866 6.563 
0.0900 6.559 
0.0933 6.559 
0.0966 6.534 
0.1000 6.554 
0.1033 6.549 
0.1066 6.549 
0.1100 6.545 
0.1133 6.545 
0.1166 6.540 
0.1200 6.540 
0.1233 6.535 
0.1266 6.535 
0.1300 6.535 
0.1333 6.530 
0.1366 6.530 
0.1400 6.526 
0.1433 6.526 
0.1466 6.526 
0.1500 6.521 
0.1533 6.521 
0.1566 6.521 
0.1600 6.516 
0.1633 6.516 
0.1666 6.516 
0.1700 6.516 
0.1733 6.511 
0.1766 6.511 
0.1800 6.511 
0.1833 6.507 
0.1866 6.507 
0.1900 6.507 
0.1933 6.507 
0.1966 6.507 



0.2000 6.502 
0.2033 6.502 
0.2066 6.502 
0.2100 6.497 
0.2133 6.497 
0.2166 6.497 
0.2200 6.497 
0.2233 6.492 
0.2266 6.492 
0.2300 6.492 
0.2333 6.492 
0.2366 6.488 
0.2400 6.488 
0.2433 6.488 
0.2466 6.488 
0.2500 6.488 
0.2533 6.483 
0.2566 6.483 
0.2600 6.483 
0.2633 6.483 
0.2666 6.478 
0.2700 6.478 
0.2733 6.478 
0.2766 6.478 
0.2800 6.478 
0.2833 6.474 
0.2866 6.474 
0.2900 6.474 
0.2933 6.474 
0.2966 6.474 
0.3000 6.469 
0.3033 6.469 
0.3066 6.469 
0.3100 6.469 
0.3133 6.469 
0.3166 6.464 
0.3200 6.464 
0.3233 6.464 
0.3266 6.464 
0.3300 6.464 
0.3333 6.464 
0.3500 6.459 
0.3666 6.455 
0.3833 6.450 
0.4000 6.445 
0.4166 6.440 
0.4333 6.436 
0.4500 6.431 
0.4666 6.426 
0.4833 6.426 
0.5000 6.422 
0.5166 6.417 
0.5333 6.412 
0.5500 6.412 
0.5666 6.407 
0.5833 6.403 
0.6000 6.398 
0.6166 6.393 
0.6333 6.393 
0.6500 6.388 



0.6666 6.384 
0.6833 6.379 
0.7000 6.379 
0.7166 6.374 
0.7333 6,369 
0.7500 6.365 
0.7666 6.365 
0.7833 6.360 
0.8000 6.355 
0.8166 6.355 
0.8333 6.351 
0.8500 6.346 
0.8666 6.346 
0.8833 6.341 
0.9000 6.336 
0.9166 6.336 
0.9333 6.332 
0.9500 6.332 
0.9666 6.327 
0.9833 6.322 
1.0000 6.322 
1.2000 6.280 
1.4000 6.251 
1.6000 6.223 
1.8000 6.194 
2.0000 6.166 
2.2000 6.138 
2.4000 6.114 
2.6000 6.090 
2.8000 6.067 
3.0000 6.043 
3.2000 6.019 
3.4000 5.996 
3.6000 5.972 
3.8000 5.948 
4.0000 5.925 
4.2000 5.906 
4,400o 5.882 
4.6000 5.858 
4.8000 5.839 
5.0000 5.821 
5.2000 5.797 
5.4000 5.773 
5.6000 5.754 
5.8000 5.735 
6.0000 5.716 
6.2000 5.697 
6.4000 5.679 
6.6000 5.660 
6.8000 5.645 
7.0000 5.626 
7.2000 5.608 
7.4000 5.593 
7.6000 5.570 
7.8000 5.555 
8.0000 5.537 
8.2000 5.522 
8.4000 5.508 
8.6000 5.489 
8.8000 5.475 



9.0000 5.456 
9.2000 5.442 
9.4000 5.423 
9.6000 5.409 
9.8000 5.395 

10.0000 5.380 
12.0000 5.229 
14.0000 5.101 
16.0000 4.983 
18.0000 4.878 
20.0000 4.784 
22.0000 4.694 
24.0000 4.613 
26.0000 4.542 
28.0000 4.476 
30.0000 4.410 
32.0000 4.353 
34.0000 4.305 
36.0000 4.258 
38.0000 4.211 
40.0000 4.173 
42.0000 4.140 
44.0000 4.107 
46.0000 4.073 



A 

- 

0.0000 
0.0033 
0.0066 
0.0100 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 
0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
o.i233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

9.794 
10.450 
11.682 
13.586 
11.762 
12.422 
11.828 
12.248 
12.106 
12.177 
12.205 
12.210 
12.191 
12.295 
12.233 
12.309 
12.318 
12.332 
12.370 
12.361 
12.384 
12.398 
12.413 
12.427 
12.455 
12.455 
12.469 
12.483 
12.497 
12.512 
12.521 
12.535 
12.549 
12.559 
12.573 
12.582 
12.592 
12.606 
12.615 
12.625 
12.639 
12.648 
12.662 
12.672 
12.681 
12.691 
12.700 
12.714 
12.719 
12.728 
12,738 
12.747 
12.757 
12.761 
12.771 
12.780 
12,790 
12.794 
12.804 
12.809 



0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

12.818 
12.823 
12.832 
12.837 
12.842 
12.851 
12.856 
12.860 
12.870 
12.875 
12.879 
12.884 
12.893 
12.898 
12.903 
12.908 
12.912 
12.922 
12.926 
12.931 
12.936 
12.941 
12.945 
12.950 
12.955 
12.959 
12.964 
12.969 
12.974 
12.974 
12.983 
12.988 
12.988 
12.992 
12.997 
13.002 
13.007 
13.011 
13.016 
13.021 
13.021 
13.044 
13.063 
13.077 
13.096 
13.110 
13.124 
13.134 
13.148 
13.162 
13.172 
13.181 
13.190 
13.200 
13.209 
13.214 
13.223 
13.228 
13.237 
13.242 



0.6666 13.252 
0.6833 13.256 
0.7000 13.261 
0.7166 13.266 
0.7333 13.271 
0.7500 13.275 
0.7666 13.280 
0.7833 13.285 
0.8000 13.289 
0.8166 13.294 
0.8333 13.294 
0.8500 13.299 
0.8666 13.303 
0.8833 13.308 
0.9000 13.308 
0.9166 13.313 
0.9333 13.318 
0.9500 13.318 
0.9666 13.318 
0.9833 13.322 
1.0000 13.327 
1.2000 13.351 
1.4000 13.365 
1.6000 13.374 
1.8000 13.384 
2.0000 13.388 
2.2000 13.393 
2.4000 13.398 
2.6000 13.398 
2.8000 13.402 
3.0000 13.402 
3.2000 13.407 
3.4000 13.407 
3.6000 13.407 
3.8000 13.407 
4.0000 13.407 
4.2000 13.407 
4.4060 13.4i2 
4.6000 13.412 
4.8000 13.412 
5.0000 13.412 
5.2000 13.412 
5.4000 13.412 
5.6000 13.412 
5.8000 13.412 
6.0000 13.417 
6.2000 13.417 
6.4000 13.417 
6.6000 13.417 
6.8000 13.417 
7.0000 13.417 
7.2000 13.417 
7.4000 13.417 
7.6000 13.417 
7.8000 13.417 
8.0000 13.417 
8.2000 13.417 
8.4000 13.417 
8.6000 13.417 
8.8000 13.417, 



9.0000 
9.2000 

,- 9.4000 
9.6000 

xnr 9.8000 
10.0000 
12.0000 
14.0000 
16.0000 
18.0000 

P-x 20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 

i-w 

13.417 
13.417 
13.417 
13.417 
13.417 
13.417 
13.417 
13.417 
13.426 
13.426 
13.421 
13.426 
13.426 
13.431 
13,431 
13.431 



0.0000 8.287 
0.0033 6.070 
0.0066 4.505 
0.0100 8.154 
0.0133 7.728 
0.0166 9.290 
0.0200 10.341 
0.0233 10.104 
0.0266 10.615 
0.0300 10.421 
0.0333 10.246 
0.0366 9.981 
0.0400 9.560 
0.0433 9.622 
0.0466 9.484 
0.0500 9.645 
0.0533 9.768 
0.0566 9.924 
0.0600 10.010 
0.0633 10.052 
0.0666 10.053 
0.0700 10.000 
0.0733 9,972 
0.0766 9.962 
0.0800 9.976 
0.0833 10.000 
0.0866 10.033 
0.0900 10.057 
0.0933 10.071 
0.0966 10.080 
0.1000 10.080 
0.1033 10.085 
0.1066 10.090 
0.1100 10.099 
0.1133 10.109 
0.1166 10.118 
0.1200 10.128 
0.1233 10.133 
0.1266 10.142 
0.1300 10.147 
0.1333 10.151 
0.1366 10.161 
0.1400 10.166 
0.1433 10.170 
0.1466 10.180 
0.1500 10.185 
0.1533 10.189 
0.1566 10.194 
0.1600 10.203 
0.1633 10.208 
0.1666 10.213 
0.1700 10.218 ' 
0.1733 10.222 
0.1766 10.227 
0.1800 10.232 
0.1833 10.2'37 
0.1866 10.241 
0.1900 10.246 
0.1933 10.251 
0.1966 10.256 



0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
O-6500 

10.260 
10.265 
10.265 
10.270 
10.274 
10.279 
10.284 
10.289 
10.293 
10.293 
10.298 
10.303 
10.308 
10.312 
10.312 
10.317 
10.322 
10.322 
10.326 
10.331 
10.336 
10.341 
10.341 
10.345 
10.350 
10.350 
10.355 
10.355 
10.355 
10.360 
10.364 
10.369 
10.369 
10.374 
10.374 
10.374 
10.378 
10.378 
10.383 
10.383 
10.388 
10.402 
10.416 
10.426 
10.435 
10.445 
10.454 
10.464 
10.473 
10.483 
10.492 
10.497 
10.506 
10.511 
10.520 
10.525 
10.530 
10.535 
10.539 
10.549~ 



0.6666 10.554 
0.6833 10.558 
0.7000 10.558 
0.7166 10.563 
0.7333 10.568 
0.7500 10.572 
0.7666 10.572 
0.7833 10.582 
0.8000 10.582 
0.8166 10.582 
0.8333 10.587 
0.8500 10.587 
0.8666 10.587 
0.8833 10.591 
0.9000 10.591 
0.9166 10.591 
0.9333 10.591 
0.9500 10.591 
0.9666 10.596 
0.9833 10.601 
1.0000 10.601 
1.2000 10.634 
1.4000 10.653 
1.6000 10.662 
1.8000 10.667 
2.0000 10.662 
2.2000 10.672 
2.4000 10.681 
2.6000 10.681 
2.8000 10.681 
3.0000 10.681 
3.2000 10.686 
3.4000 10.686 
3.6000 10.691 
3.8000 10.686 
4.0000 10.686 
4.2000 10.686 
4.4000 10.686 
4.6000 10.686 
4.8000 10.681 
5.0000 10.681 
5.2000 10.691 
5.4000 10.686 
5.6000 10.691 
5.8000 10.691 
6.0000 10.686 
6.2000 10.691 
6.4000 10.686 
6.6000 10.691 
6.8000 10.691 
7.0000 10.691 
7.2000 10.691 
7.4000 10.691 
7.6000 10.691 
7.8000 10.691 
8.0000 10.691 
8.2000 10.691 
8.4000 10.691 
8.6000 10.691 
8.8000 10.691 



9.0000 10.691 
9.2000 10.691 

/--- 9.4000 10.691 
9.6000 10.691 

iRII 9.8000 10.691 
10.0000 10.691 
12.0000 10.691 



* 

A 

0.0000 4.221 
0.003'j -3.607 
0.0066 0.664 
0.0100 2.165 
0.0133 2.056 
0.0166 1.871 
0.0200 2.559 
0.0233 8.322 
0.0266 9.368 
0.0300 4.321 
0.0333 5.080 
0.0366 6.592 
0.0400 5.568 
0.0433 5.748 
0.0466 5.848 
0.0500 5.791 
0.0533 5.815 
0.0566 5.820 
0.0600 5.829 
0.0633 5.839 
0.0666 5.848 
0.0700 5.857 
0.0733 5.867 
0.0766 5.881 
0.0800 5.881 
0.0833 5.895 
0.0866 5.900 
0.0900 5.914 
0.0933 5.929 
0.0966 5.933 
0.1000 5.938 
0.1033 5.948 
0.1066 5.957 
0.1100 5.967 
0.1133 5.976 
0.1166 5.986 
0.1200 5.995 
0.1233 6.000 
0.1266 6.009 
0.1300 6.019 
0.1333 6.028 
0.1366 6.038 
0.1400 6.042 
0.1433 6.052 
0.1466 6.061 
0.1500 6.066 
0.1533 6.076 
0.1566 6.085 
0.1600 6.095 
0.1633 6.104 
0.1666 6.114 
0.1700 5.118 
0.1733 6.128 
0.1766 6.132 
0.1800 6.142 
0.1833 6.151 
0.1866 6.156 
0.1900 6.166 
0.1933 6.170 
0.1966 6.180 



0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.400‘0 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 

6.185 
6.189 
6.204 
6.208 
6.218 
6.223 
6.232 
6.237 
6.246 
6.251 
6.260 
6.265 
6.270 
6.279 
6.284 
6.294 
6.298 
6.308 
6.313 
6.317 
6.327 
6.332 
6.336 
6.346 
6.351 
6.360 
6.365 
6.370 
6.374 
6.384 
6.389 
6.398 
6.403 
6.407 
6.412 
6.422 
6.426 
6.431 
6.436 
6.445 
6.450 
6.488 
6.521 
6.550 
6.583 
6.616 
6,644 
6.673 
6.706 
6.735 
6.758 
6.787 
6.815 
6.844 
6.867 
6.896 
6.919 
6.948 
6.972 
6.995 



,+-a 

i,’ 
6” 

* 

F+ 

, “r \  

“n 

0.6666 7.019 
0.6833 7.043 
0.7000 7.066 
0.7166 7.090 
0.7333 7.109 
0.7500 7.133 
0.7666 7.152 
0.7833 7.175 
0.8000 7.199 
0.8166 7.218 
0.8333 7.237 
0.8500 7.256 
0.8666 7.275 
0.8833 7.294 
0.9000 7.313 
0.9166 7.332 
0.9333 7.351 
0.9500 7.370 . 
0.9666 7.389 
0.9833 7.403 
1.0000 7.422 
1.2000 7.659 
1.4000 7.815 
1.6000 7.943 
1.8000 8.047 
2.0000 8.142 
2.2000 8.218 
2.4000 8.284 
2.6000 8.341 
2.8000 8.388 
3.0000 8.431 
3.2000 8.464 
3.4000 8.497 
3.6000 8.521 
3.8000 8.549 
4.0000 8.568 
4.2000 8,587 
4.4000 8.606 
4.6000 8.620 
4.8000 8.634 
5.0000 8.644 
5.2000 8.653 
5.4000 8.663 
5.6000 8.672 
5.8000 8.677 
6.0000 8.686 
6.2000 8.691 
6.4000 8.696 
6.6000 8.705 
6.8000 8.705 
7.0000 8.710 
7.2000 8.715 
7.4000 8.720 
7.6000 8.724 
7.8000 8.724 
8.0000 8;729 
8.2000 8.734 
8.4000 8.734 
8.6000 8.739 
8.8000 8.739 



9.0000 8.739 
9.2000 8.743 

,fl 9.4000 8.743 
9.6000 8.748 

‘=. 9.8000 8.748 
10.0000 8.748 
12.0000 8.758 
14.0000 8.762 
16.0000 8.767 
18.0000 8.776 

v* 20.0000 8.776 
22.0000 8.776 
24.0000 8.776 
26.0000 8.776 
28.0000 8.781 
30.0000 8.781 

-w 32.0000 8.781 



0.0000 
0.0033 
0.0066 
0.0100 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 
0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

8.145 
3.921 

-0.449 
0.413 
2.098 
3.159 
8.928 
7.328 
5.176 
5.756 
5.566 
5.689 
5.803 
5.860 
5.903 
6.036 
6.107 
6.198 
6.231 

10.199 
8.092 
8.838 
8.406 
8.306 
8.330 
8.301 
8,335 
8.358 
8.377 
8.406 
8.425 
8.448 
8.467 
8.486 
8.505 
8.524 
8.543 
8.562 
8.581 
8.596 
8.615 
8.629 
8.643 
8.662 
8.676 
8.691 
8.705 
8.719 
8.729 
8.743 
8.757 
8.766 
8.781 
8.790 
8.800 
8.814 
8.823 
8,833 
8.842 
8.852 



8-Q. 

0.2000 
0.2033 
0.2066 
0.2100 

rp4 0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 

*sr 0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

P--X ,i 0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 

A 0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 

."ri 0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

P=+ ,A. 0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 

* 0.6333 
0.6560 

8.861 
8.871 
8.880 
8.885 
8.895 
8.904 
8.914 
8.918 
8.923 
8.933 
8.937 
8.947 
8.952 
8.956 
8.966 
8.971 
8.975 
8.980 
8.990 
8.994 
8.999 
9.004 
9.008 
9.013 
9.018 
9.023 
9.027 
9.032 
9.037 
9.042 
9.046 
9.046 
9.051 
9.056 
9.061 
9.061 
9.065 
9.070 
9.070 
9.075 
9.080 
9.094 
9.108 . 
9.122 
9.132 
9.141 
9.151 
9.156 
9.165 
9.170 
9.179 
9.184 
9.189 
9.194 
9.198 
9.198 
9.203 
9.208 
9.213 
9.213 



0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.OdOO 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 

9.217 
9.217 
9.222 
9.222 
9.222 
9.227 
9.227 
9.227 
9.231 
9.231 
9.231 
9.236 
9.236 
9.236 
9.236 
9.236 
9.241 
9.241 
9.241 
9.241 
9.241 
9.255 
9.260 
9.260 
9.260 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.260 
9.260 
9.260 
9.260 
9.260 
9.260 
9.265 
9.265 
9.265 
9.269 
9.269 
9.269 
9.269 
9.269 
9.269 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 



PI. !  

9.0000 
9.2000 

p”“l / 9.4000 
9.6000 

“-. 9.8000 
10.0000 
12.0000 
14.0000 

9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.265 
9.255 



‘T 

0.0000 
0.0033 

.- 0.0066 
0.0100 

* 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 

-% 0.0333 
0.0366 
0'.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 

IW 0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 

YI 0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

,-- - 0.1733 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 

cJ*\ 0.1933 
0.1966 

.4 

10.466 
7.785 
3.152 
0.792 
3.548 
4.996 
4.515 
4.167 
5.911 

13.561 
9.582 
7.623 
8.056 
8.375 
8.598 
8.536 
8.503 
8.522 
8.551 
8.579 
8.598 
8.622 
8.646 
8.665 
8.684 
8.708 
8.727 
8.746 
8.765 
8.784 
8.803 
8.822 
8.841 
8.860 
8.874 
8.893 
8.912 
8.926 
8.945 
8,964 
8.979 
8.993 
9.012 
9.026 
9.040 
9.055 
9.074 
9.088 
9.102 
9.116 
9.131 
9.145 
9.159 
9.173 
9.188 
9.202 
9.212 
9.226 
9.240 
9.250 



0.2000 9.264 
0.2033 9.278 
0.2066 9.288 
0.2100 9.302 
0.2133 9.311 
0.2166 9.326 
0.2200 9.335 
0.2233 9.349 
0.2266 9.359 
0.2300 9.373 
0.2333 9.383 
0.2386 9.392 
0.2400 9.402 
0.2433 9.416 
0.2466 9.426 
0.2500 9.435 
0.2533 9.444 
0.2566 9.459 
0.2600 9.468 
0.2633 9.478 
0.2666 9.487 
0.2700 9.497 
0.2733 9.506 
0.2766 9.516 
0.2800 9.525 
0.2833 9.535 
0.2866 9.544 
0.2900 9.554 
0.2933 9.563 
0.2966 9.573 
0.3000 9.582 
0.3033 9.587 
0.3066 9.597 
0.3100 9.606 
0.3133 9.615 
0.3166 9.625 
0.3200 9.630 
0.3233 9.639 
0.3266 9.649 
0.3300 9.658 
0.3333 9.663 
0.3500 9.706 
0.3666 9.744 
0.3833 9.782 
0.4000 9.820 
0.4166 9.853 
0.4333 9.886 
0.4500 9.915 
0.4666 9.943 
0.4833 9.972 
0.5000 10.000 
0.5166 10.024 
0.5333 10.048 
0.5500 10.072 
0.5666 10.091 
0.5833 10.114 
0.6000 10.129 
0.6166 10.152 
0.6333 10,167 
0.6500 10.186 



0.6666 
0.6833 

f---l 0.7000 
0.7166 

"1. 0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 

d-. 0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 

"s. 1.4000 
1.6000 
1.8000 
a.ooqo 
2.2000 

f'+--" 2.4000 
JI* 2.6000 

2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 

f4 5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 

“Q* 6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

*, p ;.Km; 
. 

7.8000 
8.0000 
8.2000 
8.4000 

L4 8.6000 
8.8000 

10.200 
10.219 
10.233 
10.248 
10.262 
10.276 
10.290 
10.300 
10.314 
10.324 
10.333 
10.347 
10.357 
10.366 
10.376 
10.385 
10.395 
10.404 
10.409 
10.419 
10.423 
10.518 
10.571 
10.609 
10.642 
10.666 
10.680 
10.694 
10.704 
10.713 
10.718 
10.723 
10.727 
10.732 
10.737 
10.742 
10.742 
10.742 
10.746 
10.742 
10.737 
10.737 
10.742 
10.742 
10.746 
10.746 
10.746 
10.746 
10.751 
10.751 
10.751 
10.751 
10.751 
10.751 
10.756 
10.756 
10.756 
10.761 
10.756 
10.756 



, 9.0000 
9.2000 

f-- 9.4600 
9.6000 

,a, 9.8000 
10.0000 
1~.0000 
14.0000 
16.0000 
18.0000 

RI, 20.0000 

10.756 
10.761 
10.756 
10.761 
10.761 
10.761 
10.761 
10.761 
10.761 
10.765 
10.913 



y-r 

4% 0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
6.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

,- 0.0900 

d4 0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 

“. 

0.0000 
0.0033 

,f-- 
0.0066 
0.0100 

i=% 0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

*q 0.1733 
' 0.1766 

0.1800 
0.1833 
0.1866 
0.1900 

5. 0.1933 
0.1966 

4.182 
-0.545 
-3.577 
-3.563 
-0.302 

1.081 
0.265 
0.275 
7.366 
6.871 
4.844 
3.444 
3.420 
3.902 
4.368 
4.416 
4.163 
4.006 
4.040 
4.139 
4.192 
4.168 
4.144 
4.135 
4.154 
4.173 
4.178 
4.173 
4.173 
4.182 
4.187 
4.192 
4.197 
4.202 
4.206 
4.206 
4.211 
4.221 
4.221 
4.225 
4.230 
4.234 
4.240 
4.240 
4.244 
4.249 
4.254 
4.258 
4.263 
4.268 
4.273 
4.273 
4.278 
4.282 
4.287 
4.292 
4.292 
4,297 
4.301 
4.306 



0.2000 
0.2033 

:/-=- 
0.2066 
0.2100 

.i* 0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 

--% 0.2733 
0.2766 
0.2800 
0.2833 
0.2866 

!-. 0.2900 

*s, 0.2933 

0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 

T 0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

- ,f@- y;;“o 
. 

0.5666 
0.5833 
0.6000 
0.6166 

a\ 0.6333 
. -- 0.6500. 

4.311 
4.311 
4.316 
4.321 
4.325 
4.325 
4.330 
4.335 
4.340 
4.340 
4.344 
4.349 
4.349 
4.354 
4.359 
4.359 
4.363 
4.368 
4.373 
4.373 
4.378 
4.382 
4.387 
4.387 
4.392 
4.397 
4.397 
4.401 
4.406 
4.406 
4.411 
4.416 
4.420 
4.420 
4.425 
4.430 
4.430 
4.435 
4.439 
4.439 
4.444 
4.463 
4.478 
4.497 
4.511 
4.525 
4.539 
4.554 
4.568 
4.582 
4.596 
4.611 
4.620 
4.635 
4.649 
4.658 
4.673 
4.682 
4.696 
4.706 



“*r 

104 

0.6666 
0.6833 
0.7000 

p"" 0.7166 

r4 0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 ik 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 "r 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 

" r"l 7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 R\ 
8.8000 

4.721 
4.730 
4.739 
4.749 
4.758 
4.768 
4.778 
4.787 
4.797 
4.806 
4.816 
4.825 
4.835 
4.844 
4.854 
4.863 
4.873 
4.877 
4.887 
4.897 
4.906 
5.011 
5.092 
5.158 
5.220 
5.277 
5.334 
5.382 
5.420 
5.468 
5.511 
5.553 
5.591 
5.625 
5.653 
5.687 
5.715 
5.744 
5.772 
5.806 
5.834 
5.863 
5.891 
5.910 
5.939 
5.958 
5.977 
5.996 
6.015 
6.034 
6.053 
6.072 
6.086 
6.105 
6.120 
6.134 
6.148 
6.162 
6.176 
6.196 



9. aQoa 
9.2000 
9.4000 

,- 9.6000 
9.8000 .m 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 

A 

22.0000 
24.0000 
26.0000 
28.0000 

A 

6.210 
6.224 
6.238 
6.253 
6.267 
6.277 
6.381 
6.471 
6.533 
6.581 
6.629 
6.676 
6.700 
6.728 
6.757 



0.0000 
0.0033 
0.0066 

P"-\ 0.0100 
il 0.0133 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 

Ic4 

'.1* 0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 
0.0933 'r* 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 

.“rr 

L1. 0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 

- /-+- 0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 4% 
0.1966 

2.192 
-1.014 
-4.711 
-7.067 
-6.352 
-4.060 
-3.275 
-3.922 
-4.093 
-4.055 
-1.969 

7.429 
0.471 

-1.408 
-0.744 

0.703 
0.950 
0.361 
0.006 

-0.032 
0.243 
0.323 
0.219 
0.186 
0.219 
0.219 
0.210 
0.214 
0.214 
0.219 
0.224 
0.224 
0.205 
0.219 
0.323 

-0.302 
-0.421 

1.315 
0.888 

-0.193 
-0.326 

0.281 
0.499 
0.195 
0.157 
0.248 
0.243 
0.224 
0.233 
0.233 
0.233 
0.233 
0.238 
0.238 
0.238 
0.257 
0.333 
0.214 
0.124 
0.295 



: f @ - -  

,A 

I”*. 

0.2000 0.252 
0.2033 0.233 
0.2066 0,248 
0.2100 0.248 
0.2133 0.248 
0.2166 0.248 
0.2200 0.252 
0.2233 0.252 
0.2266 0.252 
0.2300 0.252 
0.2333 0.252 
0.2366 0.252 
0.2400 0.257 
0.2433 0.257 
0.2466 0.257 
0.2500 0.248 
0.2533 0.271 
0.2566 0.257 
0.2600 0.262 
0.2633 0.262 
0.2666 0.262 
0.2700 0.262 
0.2733 0.262 
0.2766 0.267 
0.280.0 0.267 
0.2833 0.267 
0.2866 0.267 
0.2900 0.271 
0.2933 0.267 
0.2966 0.271 
0.3000 0.271 
0.3033 0.271 
0.3066 0.276 
0.3100 0.271 
0.3133 0.276 
0.3166 0.271 
0.3200 0.281 
0.3233 0.271 
0.3266 0.281 
0.3300 0.276 
0.3333 0.276 
0.3500 0.285 
0.3666 0.285 
0.3833 0.290 
0.4000 0.295 
0.4166 0.300 
0.4333 0.304 
0.4500 0.309 
0.4666 0.309 
0.4833 0.314 
0.5000 0.328 
0.5166 0.290 
0.5333 0.295 
0.5500 0.285 
0.5666 0.342 
0.5833 0.229 
0.6000 0.229 
0.6166 0.243 
0.6333 0.338 
0.6500 0.395 



,- 

0.6833 
0.7000 

,/-=- 0.7166 
0.7333 4 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 ""r 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 

f=+-' 2.6000 
,ici, 

2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 

."a+. 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 

i". 7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 

* 
8.8000 

e-. 

0.6666 0.357 
0.347 
0.039 
0.423 
0.371 
0.385 

-Q.117 
0.243 
0.361 
0.523 
0.323 
9.267 
0.328 
0.452 
0.300 
0.575 
0.395 
0.418 
0.395 
0.466 
0.399 
0.447 
0.480 
0.513 
0.546 
0.575 
0.603 
0.632 
0.660 
0.689 
0.712 
0.741 
0.765 
0.793 
0.812 
0.841 
0.864 
0.883 
0.907 
0.931 
0.954 
0.978 
1.002 
1.026 
1.049 
1.068 
1.087 
1.111 
1.130 
1.154 
1.173 
1.187 
1.206 
1.225 
1.244 
1.267 
1.282 
1.301 
1.320 
1.339 

.-.. 



* 34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 

“I 
46.0000 

9.0000 
9.2000 
9.4000 

8”” 
9.6000 
9.8000 

6s 10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 

1.358 
1.377 
1.391 
1.405 
1.424 
1.443 
1.623 
1.770 
1.893 
2.031 
2.159 
2.249 
2.353 
2.448 
2.538 
2.619 
2.699 
2.775 
2.837 
2.908 
2.965 
3.022 
3.069 
3.116 



ar, 

f--- 
0.0066 
0.0100 
0..0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

i""- 
0.0900 

F=% 0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 

41 

*-=e, 0.1733 ? 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 

ca 

0.0000 
0.0033 

44 0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 

Pm 0.1333 
0.1366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 

18.271 
22.310 
13.808 
12.712 
14.434 
13.727 
13.765 
13.689 
13.613 
13.571 
13.537 
13.481 
13.447 
13.405 
13.381 
13.348 
13.310 
13.291 
13.258 
13.229 
13.196 
13.172 
13.144 
13.096 
13.101 
13.068 
13.039 
13.025 
12.992 
12.968 
12.944 
12.921 
12.902 
12.878 
12.854 
12.831 
12.807 
12.793 
12.769 
12.755 
12.717 
12.702 
12.698 
12.679 
12.655 
12.636 
12.622 
12.603 
12.584 
12.570 
12.555 
12.541 
12.522 
12.508 
12.489 
12.475 
12.460 
12.446 
12.432 
12.418 
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TABLE 3.A-1 

CONFIRMATION STUDY 
SITE 1 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

1,1,2,2-Trichloroethane (pg/L) 

Methyl isobutyl ketone @g/L) 

Chromium (total) (pgiL) 

Oil & Grease (mg/L) 

Chloroform (pg/L) 

SURFACE WATER SEDIMENT SOIL 

16Wl 16W2 16W3 lSE1 lSE2 lSE3 1SlA lS2A lS3A lS4A lS5A lS6A 

KO.53 CO.63 1.0 

<0.61 <0.77 2.5 

286 303 309 6.48 4.48 4.48 26.3 18.5 26.8 24.8 25.0 25.2 

0.4 0.6 0.4 63 86 120 189 201 226 195 188 $8 

co.50 2.6 co.49 

Notes: pg/L = microgram per liter 
w& = milligram per liter 
mglkg = milligram per kilogram 



TABLE 3.A-2 

R 

CONF’IRMATION STUDY 
SITE 1 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER @g/L) 

Q  

Chromium (total) 73.2 I < 10.0 ~ I c10.0 

SURFACE WATER 

16WOl 16WO2 16WO3 

13.0 1 6.0 I 6.0 

512 I 221 I 173 

629 121 168 

215 108 74.0 

400 I 113 I 193 

Note: pg/L = microgram per liter 



TABLE 3.A-3 

CONFIRMATION STUDY 
SITE 2 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

I I SURFACE WATER I SEDIMENT I SOIL I 

PARAMETER 

2SWl 2SW2 2SW3 2SW4 PSWS 2SEl 2SE2 2SE3 2SE4 PSES 2SlN 2S2N 2S3N 2S4N 2S5N 2S6N 2S7N 2SBN 

Chromium (total) (yg/L) 3.00 4.00 3.00 3.00 3.00 

had bwkg) C2.99 c4.27 53.2 16.9 65.9 232 e3.80 10.2 346 e3.53 6.42 d3.30 ’ d2.97 

Chromium (mg/kg) 12.6 32.9 88.4 6.28 16.2 9.00 3.73 46.4 20.4 33.6 36.9 48.2 24.2 

Note: pg/L = microgram per liter 
mg/kg = milligram per kilogram 



PARAMETER 

Chromium 

Lead 

Y B 

TABLE 3.A-4 

CONFIRMATION STUDY 
SITE 2 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SURFACE WATER @g/L) 

2SWOl 2SWO2 2WSO3 2SWO4 2SWO5 

<7.6 C7.6 c7.6 C7.6 C7.6 

<4.4 c4.4 <4.4 8.4 c4.4 

SEDIMENT (pg/kg) 

2SEOl 2SE02 2SE03 2SE04 2SE05 

36.2 9.38 16.0 8.13 8.49 

2.82 3.15 25.0 219 312 

Notes: pg/L = microgram per liter 
l-%k = microgram per kilogram 



TABLE 3.A-5 

CONFIRMATION STUDY 
SITE 5 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

Chromium (+ 6) 

Chloroform 

1,1,2,2-Trichloroethane 

Pentachlorophenol 

b&(2-ethylhexyl)phthalate 

Aldrin 0.045 co.013 co.013 co.013 <0.014 

beta-BHC co.013 0.02 <0.013 co.013 co.014 

Arsenic (total) 20.5 < 15.0 93.4 88.6 83.9 

GROUNDWATER @g/L) 

5GWl 5GW2 5GW3 5GW4 5GW5 

c20.0 x20.0 22.0 -c 20.0 34.6 

0.54 <0.43 < 0.46 < 0.46 < 0.48 

1.1 co.49 CO.52 co.51 < 0.51 

22 11 12 25 Cl0 

0.7 0.4 <1 1 2 

Beryllium (total) 

Chromium (total) 

<3.00 c3.00 <3.00 5.06 c 3.00 

3.25 6.05 18.1 26.9 28.4 

Copper (total) 23.9 58.2 1850 113 55.8 

Nickel (total) X3.00 4.32 46.3 48.0 12.6 

Thallium (total) 10.6 9.64 4310 3860 3450 
1 

Zinc (total) I 33.2 I 55.1 I 124 I 4580 I 76.3 

I I SURFACE WATER @g/L) I 
PARAMETER 

Chromium ( + 6) 

bis(2-ethylhexyl)phthalate 

Di-w(octy1)phthalat.e 

Arsenic (total) 

Chromium (total) 

Copper (total) 

Nickel (total) 

Thallium (total) 

Zinc (total) 

5SWl 5SW2 5sw3 5sw4 5sw5 

<20.0 31.9 <20.0 c20.0 < 20.0 

1 1 2 <1 1 

1 7 4 <I 2 

102 105 97.0 96.0 104 

<3.00 < 6.00 7.49 6.00 6.39 

2.00 c3.00 <3.00 <3.00 <3.00 

c5.00 C 6.00 <6.00 <6.00 33.6 

83.3 86.7 89.1 116 111 

15.0 16.1 4.31 19.9 5.01 



TABLE 3.A-5 (Continued) 

CONFIRMATION STUDY 
SITE 5 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SEDIMENT (mg/kg) 

PARAMETER 

5SEl 5SE2 5SE3 5SE4 5SE5 

B&(2-ethylhexyljphthalate 0.1 co.3 co.2 < 0.3 CO.2 

6-. Di-n (octyljphthalate 1 4 0.5 c 0.3 0.5 

Antimony ‘3.8 5.2 5.1 24 7.3 

Arsenic 14.1 <11.6 13.4 32.0 2f!.O 

Beryllium co.415 X0.776 CO.526 1.33 0.954 
4% 

Chromium 21.9 28.4 29.3 54.1 33.5 

Copper . 36.8 54.7 43.4 119 78.8 

Lead 76.4 < 24.4 21.0 x19.1 C 1.2.5 

y--- 
“i*, Mercury 0.109 <0.187 co.131 < 0.174 <0..100 

‘- 
Nickel 6.72 11.8 8.77 22.3 ’ 15.6 

Selenium 19.8 31.3 27.4 85.4 49.7 

Zinc 25.9 42.8 32.8 72.8 50.8 

Notes: pg/L = microgram per liter 
mg/kg = milligram per kilogram 



TABLE 3.A-6 

CONFIRMATION STUDY 
SITE 6 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 
GROUNDWATER @g/L) SURFACE WATER (pg/L) 

56WOl 56WO2 56WO3 56WO4 56WO5 5SWOl 5SWO2 5SWO3 5SWO4 5SWO5 

I 

Bis (2-ethylhexyl)phthalate Cl.0 < 1.0 1.5 1.0 22 1.7 Cl.0 1.6 2.4 10 

Arsenic (total) 2.5 C3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 C3.2 

Chromium (total) 16.0 9.7 205 178 163 108 3.7 12.4 7.7 105 

Copper (total) <2.8 9.2 1780 C2.8 154 <2.8 X2.8 24.8 <2.8 <2.8 

X8.6 <8.6 34.1 17.8 Nickel (total) 20.5 C8.6 <8.6 C8.6 <8.6 <8.6 

Selenium (total) 10.5 9.5 359 310 122 181 11.0 14.9 8.0 221 

Silver (total) <3.6 3.7 37.7 24.7 37.6 28.8 X3.6 3.8 <3.6 28.9 

Thallium (total) c5.0 <5.0 < 10.0 < 10.0 69.4 c10.0 <5.0 c5.0 c5.0 < 10.0 

Zinc (total) 35.0 <LB 222 2.0 192 cl.8 cl.8 20.8 Cl.8 Cl.8 

Phenols 76 30 350 800 220 540 29 57 33 130 

Chromium (-t 6) < 10.0 < 10.0 < 10.0 < 10.0 110 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 
b 

Note: pg/L = microgram per liter 



TABLE 3.A-6 (Continued) 

CONHRMATION STUDY 
SITE 5 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

11 

Methylene Chloride 3.6 <4.1 <4.1 <2.7 <4.5 

4,4’ -DDE 0.0324 < 0.0571 C 0.0569 0.272 CO.0626 

4,4’ -DDT co.0435 CO.0816 0.138 co.054 < 0.0894 

Arsenic 4.47 6.05 5.58 3.78 3.47 

Cadmium 3.04 3.13 2.40 1.28 1.63 

Chromium 51.4 23.8 19.6 10.2 34.7 

Copper 72.1 97.3 73.5 36.1 54.7 

Lead I 10.1 I 19.2 I 21.6 I 11.0 I < 13.9 

Nickel 14.4 < 12.9 < 13.2 8.45 < 13.5 

Selenium 3.47 6.50 Cl.12 1.09 5.51 

Silver co.547 < 1.06 1.20 <0.691 Cl.10 

Zinc 75.7 98.1 89.5 51.5 50.2 

Phenols co.073 29.8 5.98 2.50 5.71 

Chromium (total) <2.18 < 10.2 13.8 <2.71 < 11.2 



TABLE 3.A-7 

CONFIRMATION STUDY 
SITE 6 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS 

PARAMETER 

Chromium ( + 6) 

bis (2-ethylhexyljphthalate 

Din (octyljphthalate 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

I’hallium 

Zinc 

SURFACE WATER (pg/L) SEDIMENT (mg/kg) 

R6SWl R6SW2 R6SW3 R6SEl R6SE2 R6SE3 

c20.0 34.4 36.7 --- II_ ___ 

1 1 <0.3 0.09 <0.06 co.2 

2 co.2 2 0.3 0.2 0.2 

C24.0 C24.0 C24.0 5.9 6.9 7.4 

<l&O C 18.0 < 18.0 7.76 15.1 16.4 

23.6 50.6. .24.7 CO.278 0.360 0.392 

4.42 8.40 3.35 <0.417 co.404 < 0.407 

318 611 339 6.71 11.7 18.0 

354 966 516 9.10 20.4 26.4 

211 526 244 c8.75 C 8.49 c8.54 

0.856 0.997 0.997 CO.065 CO.067 0.084 

135 252 147 3.46 5.62 7.45 

278 c39.0 549 7.02 16.3 19.4 

29.3 28.6 19.2 CO.251 CO.216 < 0.238 

558 1310 818 14.1 23.3 29.8 

Notes: pg/L = microgram per liter 
mg/kg = milligram per kilogram 



TABLE 3.A-7 (Continued) 

CONFIRMATION STUDY 
SITE 6 - ROUND 1 DATA SUMMARY 

, 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

I I 1 

I I SOILS (mg/kg) I 
PARAMETER 

R&LA R652A R653A R654A R655A R656A R657A R658A R659A R6510A R651lA R6512A R6513A R6514A 56515A 

Benzo(a)anthracene <0.05 CO.06 CO.05 CO.04 0.07 0.1 <0.04 co.04 co.05 co.04 co.04 co.04 co.04 0.03 <0.04 

/ Benzo(b)fluoranthene <0.07 co.09 co.07 co.04 0.06 0.2 co.04 CO.04 <0.06 <0.04 CO.04 CO.04 CO.04 0.04 co.04 

Benzo(k)fluoranthene CO.08 CO.09 CO.07 CO.04 0.04 0.09 co.04 CO.04 <0.06 <0.04 CO.04 CO.04 CO.04 CO.04 co.04 

Benzo(a)pyrene <O.lO co.1 co.09 co.04 0.04 0.2 <0.04 co.04 <0.07 <0.04 co.05 co.04 co.04 co.04 <0.04 

Benzo(g,h,i)perylene CO.18 CO.20 CO.16 CO.08 <0.06 0.08 co.07 co.07 <0.13 co.07 co.09 co.07 co.07 co.07 co.07 

Bis(2-ethylhexyljphthalate < 0.05 CO.06 0.05 KO.04 0.06 0.2 0.05 co.04 0.08 <0.04 <0.04 <0.04 co.04 0.3 4 

Chryeene <0.05 CO.06 CO.05 CO.04 0.08 0.1 <0.04 <0.04 <0.05 co.04 co.04 co.04 co.04 0.04 co.04 

Di-n-octyl phthalate co.05 0.1 <0.05 co.04 0.1 <0.04 0.1 0.2 <0.05 <0.08 CO.04 CO.04 CO.04 0.1 co.04 

Fluoranthene CO.05 <0.06 CO.05 CO.04 0.06 0.2. 0.02 <0.04 <0.05 <0.04 co.04 co.04 co.04 0.03 co.04 

Indeno(l,2,3-cdjpyrene co.2 co.2 co.1 co.07 co.05 0.06 CO.06 CO.07 co.1 co.06 <0.09 <0.06 CO.06 CO.06 CO.07 

Phenanthrene <0.05 <0.06 CO.05 CO.04 CO.04 0.03 CO.04 <0.04 <0.05 <0.04 <0.05 co.04 co.04 co.04 co.04 

1 Pyrene <0.05 <0.06 CO.05 CO.04 0.06 0.2 0.02 <0.04 <0.05 <0.04 co.04 co.04 co.04 0.03 co.04 



TABLE 3.A-7 (Continued) 

CONFIRMATION STUDY 
SITE 6 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

I SOILS (@kg) I 

I i 
PARAMETER 

R65lA R652A R653A R654A R655A R656A R657A R653A R659A R6510A R6511A 

Intimony 11 10 10 9.4 18 28 27 51 15 17 9.5 

b-senic 16.6 57.1 15.9 22.5 35.5 12.7 134 30.9 54.1 35.7 25.5 

Seryllium CO.221 1.01 0.276 0.623 1.11 0.289 3.31 2.18 1.17 2.52 1.59 

Cadmium <0.332 2.88 <0.361 CO.323 0.881 0.729 2.41 1.54 1.12 1.69 0.872 

:hromium 16.9 23.7 17.9 17.5 34.9 13.8 39.0 36.0 78.2 39.2 50.0 

:opper 22.6 50.3 20.6 26.2 380 51.0 823 163 107 383 211 

,ead C6.97 C8.62 C7.59 C6.77 222 76.5 92.8 180 3040 568 

dercury 0.052 <0.075 CO.061 CO.048 0.714 0.991 0.261 0.136 0.105 1.54 0.356 

Jickel 6.32 12.5 6.35 6.59 14.5 5.07 30.3 22.2 56.1 33.4 17.2 

lelenium 13.9 55.8 16.1 21.0 49.3 13.5 80.5 65.1 44.6 93.9 65.4 

Znc 28.3 71.7 31.9 48.2 329 81.5 439 520 339 758 475 

R6514A 1 56515A 1 R6512A R6513A 

9.1 1 20 9.4 1 6.5 1 
I 
1 I 

88.2 1 C2.63 72.4 ! 34.9 1 

1.61 1 1.39 1 
I 
I I 

2.71 ! 0.577 1 

35.2 1 18.6’ 1 58.4 

527 

75.2 

383 332 1 101 1 

-97 1 58.0 

0.352 <0.041 

68.1 165 

426 < 2.63 68.5 1 60.0 1 

949 1 181 426 1 210 1 

Notes: mg/kg = milligram per kilogram 



TABLE 3.A-8 

CONFIRMATION STUDY 
SITE 6 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

GROUNDWATER SURFACE WA’I 

R6GWOl R6SWOl R6SW02 

Chloroform @g/L) I 1.7 I Cl.6 I <1.6 

Bis(2-ethylhexyljphthalate (pg/L) 

Chromium (total) (mgn) 

1.9 1.0 2.4 

<3.3 97.4 107 

Copper (total) (mg/L) 

Lead (total) (mg/L) 

6.1 C2.8 C2.8 

121 <400 < 400 

Selenium (total) (mg/L) I <2.5 I 162 I 191 24:l 

Silver (total) (mg/L) 

Zinc (total) (mg/L) 

<3.6 32.2 31.1 

40.1 cl.8 cl.8 

Phenols @g/L) I 70 I 40 

ER 

R6SW03 

Cl.6 

1.3 

11.6 

67.8 
-- 

< 400 

28.7 
-- 

52.5 

1200 

Notes: Izg/L = microgram per liter 
mg/L = milligram per liter 



TABLE 3.A-8 (Continued) 

CONFTRMATION STUDY 
SITE 6 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

SEDIMENT (mdkg) SOlLS fmgkg) 

RGSEOI R6SE02 R6SE03 R6S04A R6S05A R6S09A RBSOlOA RGSOIOB R6SOlCJC R6SOH.A R6SO12A R6S014A R6S015A R6S016A R6SOl7A R6SO18A R6S019A R6S02OA 

Bis(2-ethylhexyl)phthalate 13 CO.15 10 ___ _-- - -. - - -- ._. _-_ . . . ._. 

Arsenic 3.76 1.94 4.75 *I __- - -. _̂ -_ -. _- _- .-_ .._ -_- 

Cfldmil.UIl 1.71 0.520 0.747 -I -.- - - - - - -_ - I .̂  __ ___ -.. ___ 

ChTDdUm 14.2 6.58 13.9 -- - - - -. -_ ___ _̂  .__ --. _._ 

Copper 35.9 10.9 57.5 -I --- . - - .-. - -. - - I- ._. .__ -- . . 

Lead 12.2 6.06 21.2 316 376 988 250 199 63.6 36.1 214 236 116 71.1 79.0 46.3 233 187 

MWCUIy CO.144 CO.075 0.174 .- I- .” -- - . . . - I- .-. - _.* .._ _.. .-. . . . 

%l~&lm 1.92 0.851 co.742 -- -- - -- .I -_ . . -_ .-. . . . . . . 

Zinc 53.5 22.2 137.0 -.- --- - . . vm. . . - -- -. - _. . . -_ -. . . 

Phenola 6.59 3.67 5.41 .-- . . . .- - - - - -_ - _- _.. - .__ .-. __ 

Notes: mgkg = milligram per kilogram 
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TABLE 3.A-9 

CONFIRMATION STUDY 
SITE 7 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 
GROUNDWATER (pg/L) 

R7GWOl R7GW02 R7GW03 R7GW04 R7GW05 R7GW06 R7GW07 R7GW08 

Chlorobenzene <6.0 <6.0 c6.0 180 <6.0 <6.0 C6.0 C6.0 

Bis(Z-ethylhexy1)phthalat.e 21.0 1.5 < 1.0 < 1.0 1.7 <l.O 5.3 Cl.0 

1,4-Dichlorobenzenol < 1.0 < 1.0 Cl.0 7.3 Cl.0 Cl.0 Cl.0 Cl.0 

Antimony (total) c21.0 <21.0 c21.0 <21.0 c21.0 c21.0 1510 < 18.0 

Arsenic (total) 9.6 < 1.6 2.2 20.9 cl.6 10.9 7.8 7.7 

Beryllium (total) Cl.0 Cl.0 < 1.0 Cl.0 <l.O 2.7 17.7 co.7 

Cadmium (total) C2.4 C2.4 <2.4 . < 2.4 <2.4 <2.4 24.2 co.9 

Chromium (total) 3.6 5.3 6.1 15.5 <3.3 153 440 23.5 

Copper (total) 6.3 33.6 14.9 14.8 47.0 47.7 1820 167 

Nickel (total) C8.6 C8.6 <8.6 C8.6 13.5 54.8 225 c20.0 

Selenium (total) 32.0 12.4 < 1.8 15.6 26.4 34.4 C8.8 c3.6 

Silver (total) 39.0 12.6 <3.6 40.2 39.7 c3.6 369 <2.5 

Thallium (total) , 17.6 <3.4 <3.4 23.9 77.1 89.0 <38.0 58.5 

Zinc (total) 62.8 cl.8 5.0 5.4 cl.8 89.7 3510 41.5 

Phenols 48 100 27 30 54 36 160 16 

Notes: pg/L = microgram per liter 



PARAMETER 

Chlorobenzene 

l,l-Dichloroethane 

1,2-trans-Dichloroethene 

Dichlorobenzene 

Butyl benzyl phthalate 

Bis(2-ethylhexyljphthalate 

Di-n-butyl phthalate 

1,3,-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Diethyl phthalate 

Di-n-octyl phthalate 

4,4’--DDE 

TABLE 3.A-10 

CONFIRMATION STUDY 
SITE 7 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

GROUNDWATER @g/L) SOIL (mg/kg> 

R7GWl R7GW2 R7GW3 R7GW4 R7GW5 R7GW6 R7GW7 R7GW8 R7SlN R7S2N R72N2 

co.13 CO.42 CO.16 X0.15 <0.X co.17 89 CO.13 1-1 .I- --- 

co.19 <0.20 CO.28 2.3 CO.23 CO.26 <0.19 <0.21 II_ _.I -I- 

<0.38 co.39 co.55 1.6 co.44 CO.52 CO.38 CO.41 111 111 -II 

co.4 <0.4 co.3 co.4 <0.4 co.5 70 <0.4 ISI --- --.. 

17 0.3 2 5 0.6 3 1 0.7 --- --- --- 

6 6 1 3 5 2 3 8 --.. m-m __- 

2 0.9 Cl 0.7 0.3 <l 0.3 1 --- --- --- 

Cl <l <l <l <l <l <l 0.7 --- --- --- 

<l <l Cl -cl Cl <l <l 0.9 --- --- --- 

<l <l <l 1 Cl <l Cl 9 --- --- mm- 

<l <l Cl Cl 0.4 <l <l <l --- ___ ___ 

1 0.6 Cl <l Cl <l 0.5 0.8 ___ --- --- 

<0.013 .<0.013 co.013 co.013 co.013 co.013 0.019 co.013 --- --- --- 



TABLE 3.A-10 (Continued) 

CONFIRMATION STUDY 
SITE 7 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

GROUNDWATER (pg/L) 1 SOIL (mgkg) 1 
PARAMETER 

R7GWl R7GW2 R7GW3 R7GW4 R7GW5 R7GW6 I I I I I R7GW7 ~ R7GW8 R7SlN R7S2N 

120 --- mm- 

6.65 *-- --- 

57.7 --- --- 

Arsenic (total) 46.1 73.6 58.6 121 87.0 84.9 93.9 

3.12 <3.00 <3.00 x3.00 c3.00 11.3 4.16 Beryllium (total) 

Chromium (total) 15.9 6.89 30.8 8.72 15.9 22.3 

Copper (total) 42.9 5.18 73.5 4.56 23.2 135 33.0 

C27.0 1 <27.0 1 <27.0 1 c27.0 1 424 1 c27.0 c27.0 Lead (total) 

Nickel (total) 12.2 11.5 C6.00 14.3 10.2 10.0 13.5 

c36.0 c36.0 c21.0 c36.0 <36.0 88.9 c36.0 Selenium (total) 

Thallium (total) 

Oil & Grease 

4.57 187 187 1780 31.2 31.5 60.6 

Notes: pg/L = microgram per liter 
mg/kg = milligram per kilogram 



TABLE 3.A-11 

CONFIRMATION STUDY 
SITE 10 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

:ROUNDW ATER @g/L) 

c21.0 66.6 < 21.0 <21.0 

co.2 0.309 co.2 0.222 

27.1 130 99.2 73.8 

30.1 324 411 216 

3.24 5.03 3.24 112 

132 857 489 672 

PARAMETER 

106Wl 1 106W2 1 106W3 106W4 

< 20.0 I <20.0 I c20.0 c20.0 Chromium (+ 6) 

Methyl ethyl ketone 9.3 

4 

26.0 

5.39 

138 72.7 5.90 71.8 

600 86.7 613 

<21.0 <21.0 <21.0 

0.309 co.2 0.527 

171 9.90 94.8 

927 

147 

0.309 

97.3 

512 324 93.1 208 
I I 

42.3 1 <3.12 1 24.3 ‘Thallium (total) 

Zinc (total) 

<3.12 

733 68.8 584 533 

Note: pg/L = microgram per liter 



TABLE 3.A-12 

CONFIRMATION STUDY 
SITE 10 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

GROUNDWATER @g/L) 

PARAMETER 

106WOl 106WO2 106WO3 106WO4 106WO5 106WO6 106WO7 106WO8 

Bis (2-ethylhexyl)phthalate <l.O 1.5 1.8 4.2 1.1 < 1.0 1.1 Cl.0 

Arsenic (total) c 10.0 <l.O c10.0 c10.0 4.4 <LO Cl.0 < 10.0 

Cadmium (total) 2.4 4.0 C2.4 16.8 <2.4 <2.4 <2.4 X2.4 

Chromium (total) 202 19.6 101 78.9 137 33.7 33.2 177 

Copper (total) 464 207 205 624 520 652 78.9 633 

Lead (total) <400 < 20.0 <400 45.1 <20.0 <400 c20.0 134 

Nickel (total) 88.6 28.6 43.9 44.1 58.1 17.7 <8.6 57.9 

Selenium (total) 154 9.0 95.1 16.4 80.5 69.1 82.4 132 

Silver (total) 24.3 6.2 26.5 8.0 10.8 33.8 37.3 45.9 

Thallium (total) 5.8 <5.0 4-5.0 c5.0 <5.0 <5.0 <5.0 63.3 

Zinc (total) 541 90.3 285 401 489 94.9 45.1 557 

Phenols 270 5 470 9 52 42 9 85 

Notes: pg/L = microgram per liter 
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TABLE 3.A.13 

CONFTRMATION STUDY 
SITE 13 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

PARAMETER 

Benzene 

Bromodichloromethane 

Chlorobenzene 

Chloroform 

1,2-Dichloroethane 

Ethylbenzene 

Toluene 

Vinyl Chloride 

1,2-Dibromoethane 

m-Xylene 

Oil & Grease (mg/L> 

0, p-Xylene 

GROUNDWATER tug/L) 

136Wl 136W2 136W3 136W4 136W5 136W6 136W7 136W8 138W9 136WlO 136Wll 

CO.23 2000 0.21 < 0.25 350 CO.23 <0.22 CO.78 16 CO.24 <O-88 

< 0.49 < 0.49 0.57 co.51 < 0.48 co.50 co.29 < 0.26 co.50 CO.52 co.29 

< 0.43 c40 co.39 < 0.42 1.5 co.40 < 0.20 CO.18 c 0.41 <0.42 <0.20 

1.0 <43 5.0 3.7 2.6 1.1 < 0.26 CO.23 CO.46 0.42 CO.26 

c 0.86 90 co.73 170 co.79 CO.80 CO.32 <0.29 CO.81 CO.81 CO.32 

< 0.82 130 CO.81 1.0 74. CO.83 co.37 co.33 CO.85 <0.87 co.37 

CO.38 34,000 co.40 co.40 420 <0.38 <0.28 <0.25 CO.38 CO.38 <0.28 

CO.85 <94 co.91 <l.O 1.9 CO.86 co.71 <0.64 CO.88 co.90 co.71 

< 0.02 0.365 0.045 co.02 <0.02 0.297 co.02 co.02 co.02 co.02 co.02 

< 0.63 290 CO.65 CO.66 220 CO.64 co.11 co.10 CO.65 CO.67 <O.ll 

0.7 5 0.6 3 2 0.5 0.3 0.4 0.2 0.4 0.2 

CO.64 360 0.83 0.57 180 CO.65 co.10 <0.09 4.9 CO.68 <O.lO 

Notes: pg/L = microgram per liter 
mg/L = milligram per liter 



TABLE 3.A-13 (Continued) 

CONFIRMATION STUDY 
SITE 13 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SURFACE WATER (mg/L) SEDIMENT (mg/kg> 

PARAMETER 

13SWl 13SW2 13SW3 13SW4 13SW5 13SW6 13SEl 13SE2 13SE3 13SE4 13SE5 13SE6 

Oil & Grease co.2 co.2 co.2 co.2 0.6 0.4 52,300 6,710 3,280 1,730 1,830 10,200 

Lead 400 42.3 c 12.0 7.79 c11.7 c 10.2 

Notes: mg/L = milligram per liter 
mgikg = milligram per kilogram 
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TABLE 3.A-14 

CONFIRMATION STUDY 
SITE 13 -ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

GROUNDWATER @g/L) 
PARAMETER 

136WOl 136WO2 136WO3 136WO4 136WO5 136WO6 136WO7 136WO8 136WO9 136WlO 136Wll 

Benzene <loo 1900 110 14 2100 c 1.0 Cl.0 Cl.0 Cl.0 Cl.0 <l.O 

1,2-Dichloroethane <280 < 2800 x280 150 <2.8 <2.8 C2.8 <2.8 <2.8 <2.8 c2.8 

Toluene <600 7500 < 600 C6.0 38 C6.0 C6.0 C6.0 C6.0 C6.0 <6.0 

Trichloroethene Cl00 1500 < 100 Cl.0 Cl.0 Cl.0 Cl.0 Cl.0 Cl.0 Cl.0 <l.O 

m-Xylene < 1200 < 12000 > 1200 <I2 21 Cl2 <12 <12 Cl2 <I2 cl.2 

o,p-Xylene c 1200 < 12000 < 1200 <12 260 <12 Cl2 Cl2 <12 <12 <12 

1,2-Dibromoethane 0.039 0.022 >0.06 0.103 <0.010 0.106 0.068 <O.OlO < .OlO CO.138 <O.OlO 

Lead 12.2 150 2.9 8.6 4.7 7.6 5.5 <2.2 7.6 3.1 <2.2 

Oil & Grease (mg/L> 0.3 57 co.2 12 4 co.2 <0.2 co.2 co.2 co.2 <0.2 

Notes: pg/L = microgram per liter 
mg/L = milligram per liter 



TABLE 3.A-14 (Continued) 

CONFIRMATION STUDY 
SITE 13 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SURFACE WATER (pg/L) . SEDIMENT (mg/kg) 

PARAMETER 

13SWOl 13SWO2 13SWO3 13SWO4 13SWO5 13SWO6 13SEOl 13SE02 13SE03 I I I I I I I 13SEO4 13SE05 13SE06 
I 

3enzene 2.5 2.4 CO.46 1 CO.68 co.77 <0.67 

co.93 Cl.1 co.92 2hlorobenzene 2100 

c2.2 Methylene Chloride 

roluene 

c3.1 4.4 <3.1 

< 0.93 Cl.1 co.92 

< 0.29 co.33 co.29 

CO.88 3.0 

2.5 [‘richloroethene 

dead 18.7 1 ~2.2 1 7.0 1 26.1 1 32.6 1 37.6 1 189 1 13.8 1 4.67 5.15 9.16 

Notes: pg/L = microgram per liter 
, mg/kg = milligram per kilogram 
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TABLE 3.A-15 

CONFIRMATION STUDY 
SITE 14 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SURFACE WATER (mg/L) 
PARAMETER 

14SWl 14sw2 14sw3 14SW4 14SW5 14SW6 14SW7 14SW8 14SW9 14SWlO 14SWll 

Oil & Grease <0.2 co.2 co.2 0.8 2 0.7 0.5 0.3 0.6 0.5 0.5 

Notes: mg/L = milligram per liter 

I SEDIMENT (mg/kg) I 
PARAMETER 

14SEl 14SE2 14SE3 14SE4 14SE5 14SE6 14SE7 14SE8 14SE9 14SElO 14SEll 14SE12 

Oil & Grease 112 119 250 219 656 147 806 225 2080 1670 1180 993 

Methi ethyl ketone 0.008 c2.0 c4.3 <4.6 Cl2 C2.8 <9.4 <2.2 <2.1 Cl.1 <3.6 c2.1 

Notes: mg/L = milligram per liter 
mg/kg = milligram per kilogram 
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PCB-1260 Cl.13 

Lead 109 C3.25 15700 834 151 12.7 69.8 215 C2.81 

Methyl ethyl ketone CO.58 X2.4 co.17 1.0 -=I11 C7.6 CO.98 Cl.5 1.0 

Notes: mg/kg = milligram per kilogram 



TABLE 3.A-17 

CONFIRMATION STUDY 
SITE 18 - ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

1 SURFACEWATER 1 SEDIMENT 

PARAMETER 
tl&u (mgkg) 

18SWl 18SW2 18SEl 18SE2 

Zhlordane I 0.571 1 0.616 1 34.1 1 66.7 

4$-DDE 1 -CO.024 1 CO.024 1 1.37 1 2.63 

Endosulfan A 

Endosulfan B 

CO.024 <0.024 3.32 3.44 

CO.062 CO.062 4.38 7.65 

Notes: pg/L = microgram per liter 
mg/kg = milligram per kilogram 

.a\ 



TABLE 3.A.17 (Continued) 

CONFIRMATION STUDY 
SITE 18 -ROUND 1 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

I I SOILS (mg/kg) I 

18SllC 18S12C 18S13C 18S14C 18S15C 

Aldrin 

Chlordane 

I 4,4'-DDD 1 <0.402 1 <0.348 1 6.65 1 17.3 1 65.3 1 1.84 1 CO.264 ( CO.266 1 1.68 1 CO.285 1 1.90 1 0.752 1 CO.297 1 c2.88 1 CO.285 1 

18SlA 18S2A 18S3A 18S4A 18S5A 18S6C 18S7C 18S8C 18S9C 18SlOC 

~0.402 CO.348 <0.309 CO.371 CO.330 <0.268 CO.264 <0.266 CO.279 CO.285 

<3.21 <2.78 c2.47 c2.97 c2.64 c2.15 c2.11 C2.13 C2.23 C2.28 

0.803 < 0.291 0.761 2.06 <0.285 

67.4 t 38.3 1 142 t 181 1 c2.28 1 

4,4'-DDE CO.402 CO.348 2.23 C14.8 C13.2 2.10 0.649 CO.266 3.16 23.1 

4,4'-DDT co.402 <0.348 c1.54 <1.86 <13.2 <0.268 <0.264 CO.266 6.92 88.1 

Endosulfan Sulfate CO.402 CO.348 CO.309 CO.371 <0.330 2.54 2.16 CO.266 <0.279 CO.285 

Endrin <0.402 <0.348 <0.309 <0.371 <0.330 <0.268 <0.264 CO.266 CO.279 <0.285 

Heptachlor Epoxide <0.402 <0.348 CO.309 CO.371 CO.330 co.268 CO.264 CO.266 -Co.%'9 co.285 

Note: mg/kg = milligram per kilogram 

11.6 36.4 <0.297 7.93 0.750 

130 208 co.297 7.24 CO.285 

CO.288 CO.291 <0.297 CO.288 CO.285 

<0.288 CO.291 CO.297 13.2 <0.285 

c11.5 co.291 <0.297 0.993 <0.285 
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TABLE 3-A-18 

CONFIRMATION STUDY 
SITE 18 - ROUND 2 DATA SUMMARY 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SURFACE WATER tug/L) GROUNDWATER (pg/L) SEDIMENT (mg/L) 

PARAMETER 

18SWOl 18SWO2 18SWO3 18SWO4 18SWO5 18SWO6 186WOl 186WO2 186WO3 18SEOl 18SE02 18SEO3 18SE04 18SE05 18SE06 

Chlordane CO.006 0.170 0.145 CO.006 0.098 CO.006 CO.006 CO.006 CO.006 0.0778 CO.023 0.0784 CO.034 CO.030 CO.031 

4,4’-DDD co.005 co.005 co.005 co.005 <0.005 <0.005 co.012 0.017 CO.012 CO.046 0.0756 <0.050 <0.067 <0.060 <0.061 

4,4’-DDE co.005 co.005 0.007 co.005 <0.005 <0.005 co.005 co.005 co.005 0.31 0.082 0.0798 CO.027 <0.024 <0.025 

Notes: yg/L = microgram per liter 
mg/L = milligram per liter 





APPENDIX 3.B 

CHRONOLOGIC LOG OF FIELD ACTIVITIES 
SUPPLEMENTAL INVESTIGATION 

29 OCTOBER 1992 - 7 DECEMBER 1992 
INSTALLATION RESTORATION PROGRAM 

NAVAL STATION, ROOSEVELT ROADS 
CEIBA, PUERTO RICO 

Date Activity Site 

29 October 1992 

30 October 1992 Administration and logistics 

2 November 1992 Administration and logistics 
Initial operations 
Travel - Baker Field Team [Davidson] 

3 November 1992 

4 November 1992 

5 November 1992 

6 November 1992 

7 November 1992 

8 November 1992 

9 November 1992 

Travel - Baker Field Team 
Baranek 
Barone 
Cummings 
Dab al 
Johnston 
Sevcik 

Station coordination 
Initial operations 
Planning 
Sampling preparation 

Status briefing - Station Public Works Officer 
General safety briefing 
Initial operations 
Sampling preparation 

Initial operations 
Lane-clearing 

Transit permit application 
Lane-clearing 
Land-clearing 

General operations [reduced crew1 

Land-navigation mapping [reduced crew1 

Lane-clearing 
Land-clearing 
General operations 
Land-navigation mapping 
Ground mapping 
Travel - Baker Field Team [Skilesl 

Site 16 
Site 1 

Site 1 

Site 1 

Site 1 
Site 5 

Site 1 
Site 5 

Site 1 

3.B-1 



Date Activity Site 

10 November 1992 

11 November 1992 

12 November 1992 

13 November 1992 

14 November 1992 

15 November 1992 

16 November 1992 

17 November 1992 

18 November 1992 

19 November 1992 

20 November 1992 

21 November 1992 

Site 1 
Site 5 

Site 2 
Site 2 
Site 10 

Sites 5 & 6 
Site 5 

Site 5 

Site 5 

Initial development of wells 
Geophysical survey 

Soil sampling 
Surface water and sediment sampling 
Groundwater sampling 
Initial development of wells 
Land-navigation mapping 
Geophysical survey 

Sites 5,6,7 & 18 
Site 5 

Site 18 
Site 18 
Site 18 

Sites 5,6 & 18 

Soil sampling 
Sediment sampling 
Geophysical survey 

Soil/tar sampling 
Sediment sampling 
Soil sampling 
Land-clearing 
Geophysical survey 

Geophysical survey 

Soil sampling 
Land-navigation mapping 

Initial well development 
Soil sampling 

Land-clearing 
Soil sampling 
Soil sampling 

Groundwater sampling 
Groundwater sampling 

Well-head tests 
Sediment sampling 
Land-navigation mapping 

Site 7 
Site 5 

Site 5 
Site 5 
Sih6 

Site 7 
Site 18 

Site 7 
Site 14 

Well-head tests Site 5,6,7 & 18 
Surface water and sediment sampling Site 16 

Well-head tests Site 5,6,7 & 18 
Soil and structure sampling Site 21 

a* 
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Date Activity Site 

22 November 1992 

23 November 1992 

24 November 1992 

25 November 1992 

26 November 1992 

27 November 1992 

28 November 1992 

29 November 1992 

30 November 1992 

1 December 1992 Groundwater sampling 

2 December 1992 

4 December 1992 

7 December 1992 

Data reduction - well-head teats 
Land-navigation mapping 

Administration and logistics 
Land-navigation mapping 

Groundwater sampling 
(replacement of shipping casualties) 

Groundwater sampling 
(replacement of shipping casualties) 

Travel - Baker Field Team 
Baranek 
Dab al 
Davidson 
Cummings 
Sevcik 
Skiles 

Administration and Logistics 

Well-head tests 
Display briefing - Station Public Works Officer 

Administration and logistics 

Data reduction - well-head tests 
Land-navigation mapping 

Data reduction - well-head tests 
Land-navigation mapping 

Surface water sampling 
(replacement of shipping casualties) 

Administration and logistics 

(replacement of shipping casualties) 
Administration and logistics 

Travel - Baker Field Team (Johnston) 
Administration and logistics 

Administration and logistics 

Administration and logistics 
Travel - Baker Field Team (Barone) 

Site 7 

Site 18 

Site 7 
Site 5 

Site 18 

Site 5 

.6Ec\ 
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Israel Melhdez Otero y Asociados 
,~grimensor-Consuitor 

i. 

December 18, 1992 

MR. Ralph Abbondanza 
Director of Operations 
Ensat 
Enviromental Service 
and Technology Corp. 
RPo Piedras, PR 00927 

Dear Mr. Abbondanza: 

We are submitting for your consideration the report 
for the leveling of the monitoring wells at Roosevelt 

it"-@- Roads U.S. Naval Station. Also the U.T.M. Coordinates, 
* latitude, longitude and the elevation for the antenna. 

Cordially St 

a 
Israel Melendez Otero 
Surveyor 

nar, P. 0. Box 8575, Bayam6n Branch, Bayambn, herto Rico 00621 l Tel. (809) 780-8719 



NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

MOiITORING WELLS ELEVATIONS 

Ground Outside! Inside 
Number . 'Elevation Casing Casing Observations 

Feet Elevation Elevation 
: Feet Feet 

Site 5, Army Cremator Disposal Site 

5Gw01 114.42' I 117.95' 117.90' 
Referred to Dump . Control Station 

Site 6, Lanaley Driye Disposbtl Site . . 
06GWOl 114.00' * 114.36' 114.36' -; Referred to Dump 

: Control Station 

.R7GWOl 
/s-s 

R7GW02' 

R7GW03 

R7GW04 "4 

R7GW05 

R7GW06 

R7GW07 

R7GW08 

“4 Site 18, pest Cont;rol shop and Surroundinq Areas 

Site 7, Station Landfill 

109.33' 112.42' . 112.32' Referred to Goat 
Control Station 

‘8 

98.45' 100.76' 100.72' 

101.69' 103;61' 103.49' Ill 

io9.991 112.58' 112.39' II 

111.85' 114;25' . 113.52' I, 

'1 

111.67' 114.28' 114.19'. 
II, 

112.17' 115.83' 115.70' 

' 
II 

108.80' * 111.52' :. iii.341 . - 

. . . . . e I 

18GWl 112.81' 113.77' 113.36' Referred to -Dog . Control Station 



0 
MATERIAL LEXGl%D: 

G.E = Ground Elev. 
0.c = Outside Casing Elevation 

referred to Dump 1-c = Inside Casing Elev. 
lev. 156.552 .feet. 00 

0 

b 
_I 

W 

1 inch = 300 ft. 

LEGEND 

@ PLANNED SURFACE SOIL SAMPLE 
LOCATlON 

49 
PlANNED GROUNDWATER SAMPLE 
LOCATION 

FIGURE 21-3 * 
SAtdPLE LOCATION MAP 

SITE 5, ARMY CREMATOR 
DISPOSAL SITE 

NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 



G.E 
0.c 
1.C = 114.36’ 

= GROUND ELEV. 
= OUTSIDE CAStNG ELEV. 
= INSIDE CASING ELEV. 

lR / ROTE: THIS ELEVATIONS ARE REFERRF'- mn nTT,rn +-.n.-m- -- 
/ STATTON. 

I -l m 

II 
DRAWING SCALE IS APPROXIMATE 1 inch = 100 ft. 

LEGEND 

+ 
PLANNED SURFACE SOIL 
SAMPLE LOCATION 

e PLANNEO CROUNOWATER 
SAMPLING LOCATION 

FIGURE 2-4 ’ 
SAMPLE LOCATION MAP 
SITE 6, LANGLEY DRIVE 

DISPOSAL SITE 
NAVAL STATION ROOSEVELT ROADS 

. . PUERTO RICO 



l 

G-E = 98-45’ I 

4860 

LSNGlND: 
G.E = Groun 
O.C = Outsi 
1.C =,Insid 

NOTE: This 
Cont 

DRAWING ‘SCALE ;S 
I 

.ev. 
Zasinj Elev. 
wing Elev. 

k&ions are referred to Goa L 
.+.at.inn. ~lev. 131.810 fee 

LEGEND 
R7GW03 

.@ 
PROPOSEO GROUNDWATER SAMPLE LOCATION FIGURE 2-5 

SAMPLE LOCATION MAP 
SITE 7, STATKIN LANDFILL 

. PJRCE r ’ fuw v,. FURY 19, 

NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO . . 

i!z 



-- 

I II BACKGROUND I 

LEGEND: 

'$-\ \ G.E = 112.81' . 

- G.E = GROUND ELEV. 
0;c = OUTSIDE CASING 
1.C'= INSIDE CASING 

13 
NOTE: THIS ELEVATIONS ARE REFERRED TO DOG 

CONTROL STATION. ELEV. 113.880 FEET. 

JRAWINC SCALE IS APPROXIMATE 1 Inch = 100 ft. 

LEGEND 
10 WI 
6 

PLANNEO GROUNDWATER SAMPLE LOCATION 
WELL 

@ 
PLANNED SURFACE SEDIMENT SAMPLE LOCATION 

0 PlANNEO SURFACE SOIL SAMPLE LOCATION 

FIGURE 2-8 l 

SAMPLE LOCATION MAP 
SITE 18, PEST CONTROL SHOF 

AND SURROUNDING AREAS 
NAVAL STATION ROOSEVELT ROADS 

SOURCE: JANfDlV., FEORUARY t 992 ’ I 
PUERTO RICO- 



Israel Mele’ndez Otero y Asociadbs 

,f@-- 

Agrlmenror.Conrultor 

.aa, 

From the set up station tank, a backsight reading of O"-00"-0~0," 
was taken to Goat Vertex, then a right angle circle was taken to t:he 
Antenna. The distance was measured twelve (12) times and the mean 
average of them was used as the correct distance for the purpose of 
the computations of the position. 

The same procedure was done setting up the backsight reading 
of O"-OO'-00" to Rolon and Dump Vertexes. Then a mean average of 
the three results was calculated obtaining the best value of the 
coordinates as shown below for the Antenna: 

f;orth (Y) = 144,683.965 
East (X) = 771,450.426 

Said value of the posisiton is tied to the Lambert Grid Coordinate 
System of Puerto Rico. 

Transformation from grid to geographic position was performed 
using CORSPCOM 2.1 computarized program. The geographic value of t:he 
position is as shown below: 0 

18"-13'-48.71273" North -39'-03.83901" West 

Previous value of the geographic position was transformed to the 
Universal Transverge Mercator (UTM) System, using UTMS 1.10 computaLrized 
program. The' UTM value of the position of the antenna shown below is: 

North (Y) East (X) Zone Covergence Scale 

2,017,562.859 219,632.481 20 -O"-49'-47.61" 1.00057196 

. Calculation of coordinate transformation are included. 

The equipment used for taking field measurements is a Nikon Total. 
Station Model DTMA5 S/N 250055. 

- Israel Mel&!ndez Otero 
Surveyor 

11&l, Fuerto Rico 00621 l Tel. (809) 780-8719 . 
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DD MM SS.SSSSS 
18-13-48.71273 

I ,f+--T RECTION OF LATITUDE -NORS 
"R. YPE N OR S NOW N 

ENTER LONGITUDE: 
NOTE IF THE DEGREES ARE LESS THAN 100 
YOU MUST ENTER A ZERO FIRST 

am, 94 DEGREES WILL BE 094 
DDD MM SS.SSSSS 
065-39-03.83901 

DIRECTION OF LONGITUDE - E OR W 
xs, TYPE E OR W NOW W 

UTMS FOR THE CLARK 1866 ELLIPSOID (NAD27 DATUM) 

NORTH(Y) EAST(X) ZONE CONVERGENCE SCALE 
2017562.859 219632.481 20 -0 49 47.61 1.00057196 

,+=. ANY MORE COMPUTATIONS '(Y/N)? 



NAVY ROOSEVELT ROAD 
ANNTENA 12/16/1992 

CP -__------------------------------------------------------------ 
*a* All input values are NAD 27, state plane zone 5201 (FEET). 

All output values are NAD 27, geographic coordinates. 
___-_----------_----------------------------------------------- 

STATION INPUT (transformed to) OUTPUT 

NEW ANNTENA 144683.965 N 18 13 48.71273 N 
771450.426 E 65 39 3.83901 W 

Convergence 0 14 41.14 
Scale Factor 0.99999395 

ANTENNA ELEVATION 

We ran bouble rod reading and bouble T.P. from control 
station Delvis (elev. 151.421'). To the antenna ground elevation 
396.633'. From this elevation to the mark in the antenna the 
distances is 38.504'. 

The antenna elevation = 435.137 feet. 

The equipment used for taking field data was LIETZ BZC LEVEL 

,f--Y dk SERIE 110549. 

--_---------_-------------------------------------------------~ 
- /“@- U.S. Army Engineer Topographic Labs, CORPSCON V2.1, Page 1 of !L 
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NAV 1: 
:I: (ID a 
IMV :: 
I: (3x) : 
NAV a 
:I: cm :: 
INAV a 
:I: CID :: 
IGv~ : 
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OCRh I-iL.Tt.1:: 0011 TCXII..II I.9 :. .l.J: :lC3 lJl?A: 2 .a T13w x I. 9 P I. 3 :: :i. f3 r: i. ,I: t 0 h 
OA4h I.II,TH n 0013 TCOL. e 1. J II 41 F. 18 
OA4 h 1.11.7’1.1: 00 h TCOL :: 1.5;41 -:I a imha 32.0 ~T’F’F’I-I- ._ . :I. ::r I, 4 I. : :I. (3 F:’ :I, ,t. 1 0 1.1 
OEBh kILTtIn OQh TCOL: 13&&l 

OlIEh tiLTtI: OOh TCOI..: 13: 34 a 18 IJRA :: 32 * 0 TW’tJ: :L 3 :: 34 :: I.8 r:‘i Q I: Oh 
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XCJD n r4w 20 IcmEa O&h 
NAV:: PRN 24 :cmxr 057h 
3:aD: PRI~f 24 Imxa 057h 
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, - ,  1 
a 

A 

STATION TYPE 

OlGWOl ORIGINAL 
OlGW02 ORIGINAL 
OlGW02 DUPLICATE 

- OlGWO3 ORIGINAL 

01ss101 
01ss101 
01ss102 
01ss102 

* 01ss102 
01ss103 
01ss103 
01ss104 
01ss104 
01ss105 

as. OlSS106 
01ss107 

ORIGINAL 01ss101 
ORIGINAL 01ss102 
ORIGINAL 01ss103 
ORIGINAL 01ss104 

DUPLICATE 01ss105 
ORIGINAL OlSS106 
ORIGINAL 01ss107 
ORIGINAL OlSS108 
ORIGINAL 01ss109 

BACKGROUND 01ss110c 
BACKGROUND OlSSllOD 
BACKGROUND OlSSllOE 

OlSED108 ORIGINAL 

ANK TRIP 
,"r ANK RINSATE 

,diNK FIELD 

SAMPLE 
TAKEN 

NO 
NO 
NO 
NO 

OlSEDlll 

01w101 
OlW112 
OlW114 

COMMENTS 

WELL DRY 
WELL DRY 
WELL DRY 
WELL DRY 

UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 

OlSS 1104 
UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 

ss 
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;f-?E2 

'-w STATION 
SAMPLE 

TYPE TAKEN 

02ss101 ORIGINAL 02ss112 
02ss101 ORIGINAL 02SS113 
02TARlOl ORIGINAL 02TAR120 

p14 02TARlOl DUPLICATE 02TAR121 
02ss102 ORIGINAL 02SS114 
02ss102 ORIGINAL 02SS115 
02SS103 ORIGINAL 02SS116 
02SS103 ORIGINAL 02SS117 
02SS103 DUPLICATE 02SS118 

,~ 02SS104 BACKGROUND 02ss119c 
02SS105 BACKGROUND 02SS119D 
0255106 BACKGROUND 02SS119E 

02SED107 ORIGINAL 02SED122 
02SED108 ORIGINAL 02SED123 

/o"I 02SED109 BACKGROUND 02SED124 

BLANK TRIP 02W115 
BLANK RINSATE 02W125 
BLANK RINSATE 02W182 

K RINSATE 02Wl83 

COMMENTS 

UPPER SAMPLE 
LOWER SAMPLE 

ASPHALTIC OIL 
02TAR120 

UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 

02SS113 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 

ss 
TAR 
SED 
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,Fm SAMPLE 
STATION TYPE TAKEN 

05GWOl 
05GW02 
05GW03 

ns. 
05ss101 
05ss101 
05SS102 
05SS102 
05ss103 

4 05ss103 
05ss104 
05ss104 
05ss104 
05ss105 
05ss105 

,- 05ss105 
05SS106 
05SS106 
05ss107 
05SS108 

/‘=ss109 

-diNK 
BLANK 
BLANK 

BACKGROUND05GWlOlA/B 
ORIGINAL NO 
ORIGINAL NO 

ORIGINAL 05SS126 
ORIGINAL 05SS127 
ORIGINAL 05SS128 
ORIGINAL 05ss129 
ORIGINAL 05ss130 
ORIGINAL 05ss131 
ORIGINAL 05SS132 
ORIGINAL 05ss133 

DUPLICATE 05ss134 
ORIGINAL 05ss135 
ORIGINAL 05SS136 

DUPLICATE 05ss137 
ORIGINAL 05SS138 
ORIGINAL 05ss139 

BACKGROUND 05ss140c 
BACKGROUND 05SS140D 
BACKGROUND 05SS140E 

TRIP 05W127 
RINSATE 05W138 
RINSATE 05W184 

COMMENTS 

A:TOTAL/B:DISSOLVED slug-test 
NOT FOUND 
NOT FOUND 

UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 

05ss133 
UPPER SAMPLE 
LOWER SAMPLE 

05SS136 
UPPER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 

ss 
ss 

F-k 
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'- STATION 

06GWOl 

06SSlOl 
,, 06SSlOl 

06SS102 
06SS102 
06SS103 
06SS103 
06SS104 
06SS104 

- 06SS104 
06SS105 
06SS105 
06SS105 
06SS106 
06SS106 

'* 06SS107 
06SSlO8 
06SS109 

SAMPLE 
TYPE TAKEN 

BACKGROUND06GWlOlA/B 

ORIGINAL 06SS141 UPPER SAMPLE 
ORIGINAL 06SS142 LOWER SAMPLE 
ORIGINAL 06SS143 UPPER SAMPLE 
ORIGINAL NO AUGER REFUSAL 
ORIGINAL 06SS145 UPPER SAMPLE 
ORIGINAL 06SS146 LOWER SAMPLE 
ORIGINAL 06SS147 UPPER SAMPLE 
ORIGINAL 06SS148 LOWER SAMPLE 

DUPLICATE 06SS149 06SS148 
ORIGINAL 06SS150 UPPER SAMPLE 
ORIGINAL 06SS151 LOWER SAMPLE 

DUPLICATE 06SS152 06SS151 
ORIGINAL 06SS153 UPPER SAMPLE 
ORIGINAL 06SS154 LOWER SAMPLE 

BACKGROUND 06SS155C LOWER SAMPLE 
BACKGROUND 06SS155D LOWER SAMPLE 
BACKGROUND 06SS155E LOWER SAMPLE 

TRIP 06W139 
RINSATE 06W149 

COMMENTS 

A:TOTAL/B:DISSOLVED slug-test 

ss 
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/- 'E 7 

- STATION 

R7GWOl 
R7GW02 
R7GW03 

,,~ R7GW04 
R7GW05 
R7GW05 
R7GW06 
R7GW07 
R7GW07 

m*. R7GW08 

SAMPLE 
TYPE TAKEN 

BACKGROUND07GWlOlA/B 
ORIGINAL 07GW102A/B 
ORIGINAL R07GW103AB 
ORIGINAL 07GW104A/B 
ORIGINAL 07GW105A/B 

DUPLICATE 07GWllOA/B 
ORIGINAL R07GW106AB 
ORIGINAL 07GW107A/B 

DUPLICATE R07GW109AB 
ORIGINAL 07GW108A/B 

COMMENTS 

A:TOTAL/B:DISSOLVED 
ID - SD 
ID - SD 
ID - SD 
ID - SD 

R07GW103AB 
ID - SD 
ID - SD 

R07GW106AB 
ID - SD 

slug-test 
slug-test 
slug-test 
slug-test 
slug-test 

slug-test 
slug-test 

slug-test 

4JUNE93:1/1 
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- STATION 

10ss101 
10ss101 
10ss101 

,ar* 10ss102 
10ss102 
10ss103 
10ss103 
10ss104 
10ss104 

Ah 10ss105 
lOSS106 
10ss107 

TYPE 

ORIGINAL lOSS156 
ORIGINAL NO 

DUPLICATE lOSS158 
ORIGINAL lOSS159 
ORIGINAL NO 
ORIGINAL lOSS161 
ORIGINAL NO 
ORIGINAL lOSS163 
ORIGINAL NO 

BACKGROUND lOSS165C 
BACKGROUND lOSS165D 
BACKGROUND lOSS165E 

SAMPLE 
TAKEN COMMENTS 

UPPER SAMPLE 
AUGER REFUSAL 

lOSS157 
UPPER SAMPLE 

AUGER REFUSAL 
UPPER SAMPLE 

AUGER REFUSAL 
UPPER SAMPLE 

AUGER REFUSAL 
UPPER SAMPLE 
UPPER SAMPLE 
UPPER SAMPLE 

iem. 

4JtiE93:1/1 



4JUNE93:1/1 

.- 14 

'-STATION 
SAMPLE 

TYPE TAKEN 

14SEDlOl ORIGINAL 14SED166 
14SED102 ORIGINAL 14SED167 
14SED103 ORIGINAL 14SED168 

~ 14SED104 ORIGINAL 14SED169 
14SED104 DUPLICATE 14SED170 
14SED105 BACKGROUND 14SED171 

BLANK TRIP 14W164 
BLANK RINSATE 14W167 

_ 4JUNE93:1/1 

COMMENTS 

14SED169 

SED 
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: 18 
SAMPLE 

-5 A-x,J?ION TYPE TAKEN 

18GWOl BACKGROUNDR18GWlOlAB 
18GW02 ORIGINAL 18GW102A/B 
18GW03 ORIGINAL R18GW103AB 

'- 18SSlOl 
18SSlOl 
18SS102 
18SS102 
18SS103 
18SS103 

* 18SS103 
18SS104 
18SS104 
18SS105 
18SS106 
18SS107 

-"ps, 
18SED108 

ORIGINAL 18SS172 
ORIGINAL 18SS173 
ORIGINAL 18SS174 
ORIGINAL 18SS175 
ORIGINAL 18SS176 
ORIGINAL 18SS177 

DUPLICATE 18SS178 
ORIGINAL 18SS179 
ORIGINAL NO 

BACKGROUND 18SS181C 
BACKGROUND 18SS181D 
BACKGROUND 18SS181E 

ORIGINAL 18SED182 

18SED108 ORIGINAL 18SW108 

/-IANK TRIP 18W168 
r̂ --- ANK RINSATE 18W178 

d,ANK RINSATE 18W179 

COMMENTS 

A:TOTAL/B:DISSOLVED slug-test 
A:TOTAL/B:DISSOLVED slug-test 
A:TOTAL/B:DISSOLVED slug-test 

UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 
UPPER SAMPLE 
LOWER SAMPLE 

18SS177 
UPPER SAMPLE 

AUGER REFUSAL 
LOWER SAMPLE 
LOWER SAMPLE 
LOWER SAMPLE 

ss 
GW 

/a. 

4JUNE93:1/1 
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*Ir, 
21SSlOl 
21SSlOl 
21ss102 
21ss102 

-2lSS103 
rr* 21SS103 

21SS104 
21SS104 
21SS105 
21SS105 
21SS105 

,,s, 21SS106C 
21SS106D 
21SS106E 

21CC107 ORIGINAL 
21CC108 ORIGINAL 

paq 21cc109 ORIGINAL 
21cc.109 DUPLICATE 

BLANK 
BLANK 

pJ+NK 
,a. 'INK 

SITE 16 
16S4 
16S2 
16S2 
16Sl m 
16Sl 
16S3 
16S3 
16S4 

6% 16S4 
16S2 
16S2 
16Sl 
16Sl 
16S3 
16S3 .* 
16S5 
16S5 

BLANK 

TYPE 
SAMPLE 
TAKEN 

ORIGINAL 21SS184 
ORIGINAL NO 
ORIGINAL 21SS186 
ORIGINAL NO 
ORIGINAL 21SS188 
ORIGINAL NO 
ORIGINAL 21ss190 
ORIGINAL NO 
ORIGINAL 21ss192 
ORIGINAL NO 

DUPLICATE 21ss194 
BACKGROUND 21SS106C 
BACKGROUND 21SS106D 
BACKGROUND 21SS106E 

21CC107 
21CC108 
21cc109 
21CCllO 

RINSATE 
RINSATE 

FIELD 
TRIP 

21W187 
21W188 
21W189 
21w190 

ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 

DUPLICATE 

16SW183 
16SW184 

NO 
16SW186 
16SW187 
16SW188 
R16SW189 
16SW191 

ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 
ORIGINAL 

ORIGINAL 
DUPLICATE 

16SED183 
16SED184 

NO 
16SED186 
16SED187 

NO 
NO 

16SED190 
16SED191 

RINSATE 16SW192 

COMMENTS 

UPPER SAMPLE 
AUGER REFUSAL 

UPPER SAMPLE 
AUGER REFUSAL 

UPPER SAMPLE 
AUGER REFUSAL 

UPPER SAMPLE 
AUGER REFUSAL 

UPPER SAMPLE 
AUGER REFUSAL 

21ss193 
UPPER SAMPLE 
UPPER SAMPLE 
UPPER SAMPLE 

21cc109 

ss 
cc 

SINGLE CHAMBER 

16SW183 

SINGLE CHAMBER 

SEDIMENT ABSENT 
SEDIMENT ABSENT 

16SED190 
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REPORTS OF CHEMICAL ANALYSES 
SUPPLEMENTAL INVESTIGATION 
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SAMPLE ID 
UNlTS 

Acetone 
B-eruene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone,Z- 
Carbon diiulfide 
Carbon tetracbloride 
Chlorobenzene 
Chloroetbane 
Chloroform 
ChIoromethane 
Dibromochloromethane 
Dichloroethane,l,l- 
Dichloroethane,l,2- 
Dichloroethene,l,l- 
Dichloroethene,1,2-(cis>) 
Dichloroethene,l,2+rans) 
Dichloropropane,l,Z- 
Dichloropropene,cis,l,3- 
Dichloropropene,iraus-1,3- 
Ethylbenzene 
Hexanone,Z- 
Methyl-2-pentan0ne.C 
Metbylene chloride 
Stymie 
Tetrachloroe.thane,l,1,2,2- 
Tetrachloroethene 
Toluene 
Trichloroethane,l,l,l- 
Trichloro-ethane,l,l,2- 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene, o- 
Xyieues, m-, p 

01 ss 101 

W-b 

01 ss 102 

w-b 

12 u 29 J 
6U 6U 
6U 6U 
6U 6U 

12 u 12 u 
12 u R 
5u 6U 
6U 6U 
6U 6U 

12 u 12 u 
6U 6U 

12 u I2 u 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 
6U 6U 

12 u 12 u 
12 u 12 u 
8U 12 u 
6U 6U 
6U 6U 
6U 6U 

19 7u 
6U 6 ‘v 
6U 6U 
6U 6U 

12 u 12 u 
12 u 12 u 
6U 6U 
6 u 6 U 

VOLATILE ORGANIC COMPOUNDS DEfECTED IN THE SOIL AND SEDIMENT 

SITE 1 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

01 ss 103 01 ss 104 

Ug/Kg w-k 

60 J 98 
6U 29 u 
6U 29 u 
6U 29 u 

12 u 58 U 
R 58 UJ 

22 59 
6U 29 u 
6 UJ 29 u 

12 u 58 U 
6U 29 u 

I2 u 58 U 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6U 29 u 
6 UJ 29 u 

12 UJ 58 U 
12 UJ 58 u 
26 U 100 u 

6 UJ 29 u 
6 UJ 29 u 
6 UJ 29 u 

11 UJ 52 
6U 29 u 
6U 29 u 
6U 29 u 

12 u 58 u 
12 u 58 U 
6 UJ 29 u 
6 UJ 25, u 

J - estimated value 
NA - not analyzed 
R-result is rejected and unusable 
U - not detected 
UJ - reported quantitation limit is estimated 

01 SS 1OSDUP 

uElKg 

OlSS106 

ug/Kg 

01ss107 

w-4 

12 u 12 u 100 
6U 6U 6 U 
6U 6U 6U 
6U 6U 6U 

12 u 12 u 12 u 
12 UJ 12 u 12 u 
25 13 13 

6U 6U 6U 
6U 6U 6U 

12 u 12 u 12 u 
6U 6U 6U 

12 u I2 u 12 u 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6 U 
6U 6U 6U 
6U 6U 6U 

12 u 12 u 12 u 
12 u 12 u 12 u 
49 u 29 u 34 u 
6U 6U 6U. 
6U 6U 6U 
6U 6U 6U 
8U 16 U 48 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 

12 u 12 u 12 u 
12 u 12 u 12 u 
6U 6U 6U 
6U 6U 6U 



SAMPLE ID 
UNITS 

Aldrin 
Aroclor-1016 
Aroclor-122 1 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
BHC,alpha- 
BHC,beta- 
BHC,delta- 
BHC,gamma- 
Chlordane,alpha- 
Chlordane,gamma- 
DDD,4,4- 
DDE,4,4- 
DDT,4,4- 
Dieldrin 
Endow&u I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

01ss101 

UglKiZ 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

PESTICIDES/l’CBs COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 

SITE 1 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

OlSS102 01ss103 01ss104 

w% uglKg um 

R R 8 UJ 
R R 160 UJ 
R R 320 UJ 
R R 160 UJ 
R R 160 UJ 
R R 160 UJ 
R R 160 UJ 
R R 160 UJ 
R R 8 UJ 
R R 8 UJ 
R R 8 UJ 
R R 8 UJ 
R R 8 UJ 
R R 8 UJ 
R R 16 UJ 
R R 16 UJ 
R R 16 UJ 
R R 16 UJ 
R R 8 UJ 
R R. 16 UJ 
R R 16 UJ 
R R 16 UJ 
R R 16 UJ 
R R 16 UJ 
R R 8 UJ 
R R 8 UJ 
R R 80 UJ 

,R R 800 UJ 

Qualifiers: 
J - estimated value 
NA - not analyzed 
R - result is rejected and unusable 
U - not detected 
‘~J _ i ,.&^A “.. A:, ,L.. ,: ep,,,, yua-an.vA. .,rt is esbated 

OlSSlOSDW 

up/Kg 

0.25 UJ 
4.9 UJ 
9.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 

0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.49 UJ 
0.49 UJ 
0.49 UJ 
0.49 UJ 
0.25 UJ 
0.49 UJ 
0.49 UJ 
0.49 UJ 
0.49 UJ 
0.49 UJ 
0.25 UJ 
0.25 UJ 
.2.5 UJ 
25 UJ 

OlSSlO6 

WC3 

0.26 UJ 
5.1 UJ 
IO UJ 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
25 J 

0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 
0.51 UJ 
0.51 UJ 
0.51 UJ 
0.51 UJ 
0.26 UJ 
0.51 UJ 
0.51 UJ 
0.51 UJ 
0.51 UJ 
0.51 UJ 
0.26 UJ 
0.26 UJ 
2.6 UJ 
26 UJ 

OlSS108 

uim 

0.25 UJ 
4.8 UJ 
9.7 UJ 
4.8 UJ 
4.8 UJ 
4.8 UJ 
4.8 UJ 
4.8 UJ 

0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.25 UJ 
0.48 UJ 
0.48 UJ 
0.48 UJ 
0.48 UJ 
0.25 UJ 
0.48 UJ 
0.48 UJ 
0.48 UJ 
0.48 UJ 
0.48 UJ 
0.25 UJ 
0.25 UJ 
2.5 UJ 
25 UJ 



SAMPLE ID 
UNITS 

Acenaphthene 
Acenaphthylene 

Anttuacene 
l3emc(a)anthracene 

BenwWw= 
Bcmo(b)fluoranthene 

Benzo(gh&erylene 
Benzo(k)fluoranthene 

Bis(2-chlorc-etho~)methane 
Bis(2-chloroethyl)ether 

Bis(2chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 
Bromophenyl-phenylether,4- 

Butylbenzylphthaalte 

Carbazole 
Chloro-3-methylphenol,4- 
Chloroaniline.4- 

Chloronaphthalcne,2- 

Chloropchnyl-phenylether,4- 
Chlorophcnol,P- 

P 

01 ss 101 

wfk 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

_. ) _. 
.) 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 

SITE 1 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

- \ 
3 

01 ss 102 01 ss 103 01 ss 104 01 SS 105DUP 

w&! uim w-b w& 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 

400 J 
1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

360 J 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 
100 J 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

Qualifiers: 
J - estimated value 
NA - not analyzed 

R - result is rejected and unusable 

U-notdetected 

c UJ - reported quantitation lit is estimated 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

430 J 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

01 SS 106 

WQ 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
440 J 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

01 ss 107 

%m 

1600 U 

1600 U 

1600 U 
1600 U 
1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

500 J 

1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 



SAMPLE ID 

UNITS 

Chryene 
Di-n-butylphthalate 

Di-n-octylphthalate 
Dibenzo(z#anthracene 

Dibenzofuran 
Dichlorobcnzene,l,2- 

Dichlorobenzene,l,3- 
Dichlorobenzene,l,C 

Dichlorobenzidine,3,3- 

Dichlorophenol,2,4- 
Diethylphthalate 

Dimethylphenol,Z+ 
Dimethylphthalate 

Diitro-2-methylphenol,4,6- 

Dinitrophenol,2,4- 
Dinitrotolucne,2,4- 

Dinitrotoluene,2,6- 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

01 ss 101 

WQ 

1500 u 
200 J 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

- P ) 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 

SITE 1 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

01 ss 102 01 ss 103 01 ss 104 01 SS 105DUP 

UdQ 

1600 U 
270 J 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 u 

Qualiiers: 

u&i 

1600 U 
270 J 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 

1500 u 
320 J 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

01 SS 106 

w&t 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

01 ss 107 

Pm2 

1600 U 
340 J 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 

J - estimated value 

NA - not analyzed 

R - result is rejected and unusable 

U - not detected 
UJ - reported quantitation lit is estimated 



SAMPLE ID 
UNlTS 

Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
Methylnaphthalene,Z- 
Methylphenol,Z- 
Methylphenol& 
N-nitrosodi-n-propylamine 
N-nitrosodiphenyknine 
Naphtha&e 
Nitroaniliie,2- 
NitroaniIiie,3- 
Nitroaniliie,cl- 
Nitrobenzene 
Nitrophenol,Z- 
Nitrophenol,C 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
Trichlorobenzene,l,2,4- 
Trichlorophenol,2,4,5- 
Trichlorophenol,2,4,6- 

01 SSIOI 

Ufm 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

IS00 u 

1500 u 
1500 u 

1500 u 
1500 u 

IS00 u 

1500 u 
1500 u 
1500 u 

1500 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 

SITE I -NAVAL STATION ROOSEVELT ROADS 

PUERTORICO . 

01 ss 102 01 ss 103 01 ss 104 

ug/Kg we ug/Kg 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U . 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U lSO0 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 
1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

1600 U 1600 U 1500 u 

Qualifiers: 
J - estimated value 

NA - not analyzed 

. R-result is rejected and unusable 

U - not detected 
UJ -repotted qua&&ion limit is estimated 

01 SS 1OSDUP 01 SS 106 

ug/Kg w’fh 

1500 u 
1500 u 
1500 u 

lSO0 u 
1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 

1soo u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

01 ss 107 

u&Q 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 

1600 U 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 



SAMPLE ID 
UNITS 

Aluminum 

ArstiC 

Barium 
Beryllium 

Calcium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
MeIlgeIXSe 
Mefcul-j- 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

ZiiC 

Cyanide 

01 ss 101 

m&s 

13300 
R 

0.71 u 
131 

0.19 B 
0.66 u 

5630 
42.1 
13.9 
24.5 J 

13200 
0.42 UJ 

7140 
509 

0.09 u 
35.5 
302 
0.57 UJ 

1.7 J 
562 B 

0.35 UJ 
34.4 J 
23.7 J 
0.12 u 

INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT 
SITE 1 - NAVAL STATION ROOSEVELT ROADS 

PUERTORICO 

01 ss 102 01 ss 103 01 ss 104 

mg/Kg mglKg mfig 

11400 11800 7810 
R R R 

0.73 u 0.73 u 0.7 u 
91.7 99.3 70.3 
0.36 B 0.55 B 0.17 B 
0.74 B 0.97 B 0.66 B 
5tia 8700 5720 
62.1 45.7 25.2 
18.4 19.3 14.6 
44.4 J 39.8 J 26 J 

19100 24100 15000 
0.44 UJ 8.2 7.1 
9920 7050 6320 
690 1040 622 
0.12 u 0.1 u 0.1 u 
40.1 26.3 17.1 
181 619 934 

0.58 UJ 0.59 UJ 0.56 UJ 
1.5 UJ 1.5 UJ 1.7 J 

508 B 691 B 376 B 
0.36 UJ 0.37 UJ 0.35 UJ 
63.7 J 91.4 J 54.8 J 
35.3 J 56.6 J 50.8 J 
0.12 u 0.12 u 0.12 u 

Qualifiers: 

01 SS 105DUP 

w&i 

10000 
R 

0.97 B 
70.2 
0.3 B 

0.98 B 
7070 

37 
13.1 
36.4 J 

21200 
33.6 

6130 
608 

0.11 u 
20.6 
1110 
0.92 J 

1.7 J 
532 B 

0.36 UJ 
70.9 J 
58.2 J 
0.12 u 

B - value is greater than the Instrument Detection Limit but less than 
_ the Contract Required Detection Limit 

J - e&hated value 
NA - not analyzed 
R -result is rejected and unusable 
U - not detected 
UJ - reported quantitation limit is estimated 

01 SS 106 

mgn<s 

12600 
R 

0.74 u 
101 

0.71 B 
1.5 

5720 
53.5 
24.1 
58.4 J 

27200 
8.7 

6700 
769 

0.12 u 

28.6 
562 

0.59 UJ 
2.3 J 

870 B 
0.37 UJ 
118 J 

62.8 J 
0.12 u 

01ss107 

n-c&g 

13400 
R 

0.74 u 
107 

0.74 B 
1.6 

5770 
51.1 
23.7 

49 J 
27400 

23.1 
6570 

914 
0.12 u 
27.8 
624 

0.59 UJ 
1.6 J 

843 B 
0.37 UJ 
120 J 
137 J 

0.12 u 



SAMPLE ID 01 SS 108 01 ss 109 OlSED 111 
UNITS W%Q usn<g wi%% 

Acetone 10 u 
Benzene 6U 
Bromodichloromethane 6U 
Bromofonn 6U 
Bromomethane 12 u 
Butanone,2- 12 u 
Carbon disulfide 2 J 
Carbon tetrachloride 6U 
Cblorobenzene 6U 
Cbloroethane 12 u 
Chloroforrn 6U 
Chloromethane 12 u 
Dibromochloromethane 6U 
Dichloro&ane,l,l- 6U 
Dichlorocthane,l,2- 6U 
Dichloroethene,l,l- 6U 
Dichtoroethene, 1,2-(cis) 6U 
Dichloroethene, 1,2+ns) 6U 
Dichloropropane,l,Z- 6U 
Dichloropropene,cis,1,3- 6U 
Dichloropropzne,trans-1,3- 6U 
Ethylberuene 6U 
Hewnone,l- 12 u 
Methyl-2-pentanone$-’ 12 u 
Methylene chloride 24 U 
Styrene 6U 
T&achloroethane,l,l,2,2- 6U 
Tetrachloroethene 6U 
Toluene 10 u 
Trichloroethane,l,l,l- 6U 
Trichloroethane,l , 1,2- 6U 
Trichloroethene 6U 
Vinyl acetate 12 u 
Vimyl chloride 12 u 
Xylene, o- 6U 
Xyiencs, m-, p 6 U 

VOLATILEORGANICCOMPO~NUSDETECTEDINTHESOIL~DSED~~~ENT 
SITE I- NAVAL STATION ROOSEVELT ROADS 

72 
6U 
6U 
6U 

11 u 
11 u 
29 

6U 
6 UJ 

11 u 
6U 

11 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6 UJ 

11 UJ 
11 UJ 
45 u 

6 UJ 
6 UJ 
6 UJ 

32 J . 
6U 
6U 
6U 

11 u 
11 u 
6 UJ 
6 UJ 

PUERTO RICO 

54 
6U 
6U 
6U 

11 u 
11 u 
5u 
6U 
6U 

11 u 
6U 

11 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

11 u 
11 u 
14 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

11 u 
11 u 
6U 
6 u 

J - estimated value 
NA - not @alFed 
R - result is rejected and unusable 
U - not detected 
UJ -reported quantitation lit is estimated 



SAMPLE ID 
UNITS 

Aldrin 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
BHC,alpha- 
BHC,bcta- 
BHC,delta- 
BHC,gamma- 
Chlordane,alpha- 
Chlordane,gamma- 
DDD,4,4- 
DDE,4,4- 
DDT,4,4- 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Et&in 
Endrin aldehyde 
Endrin ketone 
Hcptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

01ss109 
we? 

0.2 UJ 
3.9 UJ 

8 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
0.2 UJ 
0.2 UJ 
0.2 UJ 
0.2 UJ 
0.2 UJ 
0.2 UJ 

0.39 UJ 
0.39 UJ 
0.69 UJ 
0.39 UJ 
0.2 UJ 

0.39 UJ 
0.39 UJ 
0.39 UJ 
0.39 UJ 
0.39 UJ 

0.2 UJ 
0.2 UJ 
10 UJ 
20 UJ 

PESTICIDEWCBs COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 
SITE 1 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

01ss110c OlSSllOD OlSSllOE 

wm u&i ug/Kg 

0.22 UJ 0.2 UJ 0.26 UJ 
4.2 UJ 3.9 UJ 5 UJ 
8.6 UJ 7.9 UJ 10 UJ 
4.2 UJ 3.9 UJ 5 UJ 
4.2 UJ 3.9 UJ 5 UJ 
4.2 UJ 3.9 UJ 5 UJ 
4.2 UJ 3.9 UJ 5 UJ 
4.2 UJ 3.9 UJ 5 UJ 

0.22 UJ 0.2 UJ 0.26 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
0.22 UJ 0.2 UJ 0.43 J 
0.22 UJ 0.2 UJ 0.26 UJ 
0.42 UJ 0.39 UJ 17 J 
0.42 UJ 0.39 UJ 1.7 J 
0.42 UJ 0.39 UJ I UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.42 UJ 0.39 UJ 0.5 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
0.22 UJ 0.2 UJ 0.26 UJ 
2.2 UJ 2 UJ 2.6 UJ 

. 22 UJ 20 UJ 26 UJ 

QUalierS: 
J - estimated value 
NA - not analyzed 
R - result is rejected and unusable 
U - not detected 
UJ -reported quantitation liit is estimated 

OlSEDlll 
w&z 

0.23 UJ 
4.5 UJ 

9 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 

0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.45 UJ 
0.45 UJ 
0.57 UJ 
0.45 UJ 
0.23 UJ 
0.45 UJ 
0.45 UJ 
0.45 UJ 
0.45 UJ 
0.45 UJ 
0.23 UJ 
0.23 UJ 
2.3 UJ 
23 UJ 



SAMPLE ID 
UNITS 

Acenaphthene 
Acenaphthykne 
Anthracene 
Benzo(a)anthracene 

~o(a)Pyrcne 
Eknzo@)fluoranthene 
Benzo@h&erylene 
Ben.zo(k)fluoranthene 
Bii2-chlomethoxy)nxthane 
Bii2-chloroethyl)ether 
Bis(2&loroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
Bromophenyl-phenylethe& 
Butylbenzylphthaalte 
Carbazole 
Chloro-3-methylphenol,4- 
Cbloroaniline,rl 
Chloronaphthalene,Z- 
Chloropehnyl-phenylether& 
Chlorophcnol,Z- 

01 SS 108 

W&S 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
430 J 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

-1 3 i 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 

SITE 1 - NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

01 ss 109 01 SED 111 

WQ ug/Kg 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
490 J 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
800 J 

1400 u 
100 J 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

Qualifiers: 
J - estimated value 
NA - not analyzed 
R - result is rejected and unusable 
U-notdetected 
UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenzo(a,h)anthracene 
Dibemofurau 
Dichlorobenzene,l,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1.4 
Dichlorobenzidiie,3,3- 
Dichlorophenol,Z,C 
Diethylphthalate 
Dimethylphenol,Z,C 
Dimethylphthalate 
Dinitro-2-methylphcnol,4,6- 
Dinitrophenol,Z,C 
Dinitrotolucne,2,4 
Dinitrotolucne,2,6- 
Fluoranthene 
Fluorcne 
Hexachlorobeuzene 
Hexachlorobutadiene 

01 SS 108 

ug/Kg 

1500 u 
260 J 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 
SITE 1 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

01 ss 109 01 SED 111 

1400 u 
290 J 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

1400 u 
280 J 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

Qualifiers: 
J - estimated value 
NA - not analyzed 
R - result is rejected and unusable 
U - not detected . 
UJ - repotted quantitation limit is estimated 



SAMPLE ID 
UNITS 

Hexachlorocyclopentadieue 
Hexachloroethane 
Indcnc(l,2,3-cd)pyreue 
Isophorone 
Mcthylnaphthalene,2- 
Methylphenol,2- 
Me.thyIphenol,C 
N-nitiosodi-n-propylamine 
N-nitrosodiphenylamine 
Naphthakne 
Nitroaniliie,Z- 
Nitroaniline,3- 
Nitroauiliue,4- 
Nitrobemcne 
Nitropheuol,Z- 
Nitrophenol,C 
Pentacbloropheuol 
Phenauthreue 
Phenol 

Pywne 
Trichlorobcn.zene.1,2,4- 
Trichlorophenol,2,4,5- 
Trichlorophenol,2,4,6- 

P 

01 SS 108 

ut% 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
lSO0 u 
1500 u 
1500 u 
1500 u 
1500 u 
lSO0 u 
1500 u 
1500 u 
lSO0 u 
1500 u 
1500 u 
1500 u 
IS00 u 
IS00 u 
1500 u 
MOO u 
1500 u 
1500 u 

B I 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT 
SITE 1. NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

01 ss 109 01 SED 111 
wm wm 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400, u 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

Qualifiers: 
J - estimated value 
NA - not analyzed 
R - result is rejected and unusable 
U - not detected 
UJ - reported quautitation lit is estimated 



SAMPLE ID 
UNITS 

Aluminum 

Al-SeniC 

Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

Cyanide 

OlSS108 01 ss 109 01 ss 1lOC 01 SS 110D OlSSllOE 01-SED-111 

mglKg WQ mg/Kg mg/Kg mgn<g WQ 

11400 17200 
29.7 J R 
0.69 UJ 0.67 U 
49.5 66.8 
0.4 B 0.49 B 
1.1 B 1.6 

3940 6420 
43.4 58.9 

15 20.6 
30.4 J 49.3 J 

24800 50800 
2.1 1.5 

6670 8860 
658 554 
0.11 U 0.1 u 
16.1 24.7 
778 686 
0.56 UJ 0.53 UJ 

1.9 J 2.3 J 
639 B 1110 
0.35 UJ 0.33 UJ 
83.3 J 138 J 
72.9 J 41.6 J 
0.12 u 0.11 u 

INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT 
SITE 1 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

19500 16400 
R R 

0.64 U 0.64 U 
139 45.4 

0.79 B 0.21 B 
1.7 0.79 B 

7190 6130 
6.1 63.4 

17.5 19.3 
75.1 J 114 J 

47100 20400 
0.55 J 0.38 U 

12200 15200 
839 298 
0.1 u 0.08 U 

11.1 62.4 
1990 692 
0.51 UJ 0.51 UJ 

1.3 UJ 2.7 J 
1180 631 B 
0.32 UJ 0.32 UJ 
131 J 38.4 J 

71.7 J 20.2 J 
0.11 u 0.11 u 

18200 
R 

0.78 U 
89.9 
0.89 B 

r )  
L 

6500 
20.8 
15.7 
66.6 J 

47700 
0.47 u 

10500 
675 

0.12 u 
11.1 
382 

0.63 UJ 
1.6 UJ 

1120 B 
0.39 UJ 
146 J 

55.9 J 
0.13 u 

Qualifkls: 
B - value is greater thanthe Inshument Detection Limit but less than 
the Contract Required Detection Lit 
J - estimated value 
NA - not analyzed 
R-result is rejected and unusable 
U - not detected 
UJ - reported quantitation hit is estimated 

6390 
R 

0.67 U 
48.7 
0.31 B 
0.66 B 

2310 
24.9 
17.1 
25.4 J 

19900 
2.4 

5570 
79s 
0.1 u 

12.3 
799 

0.54 UJ 
1.4 UJ 

395 B 
0.33 UJ 
63.5 J 
29.2 J 
0.11 u 



SAMPLE ID 
UNITS 

Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Butanone,Z- 
carbon disultide 
Car&n tetmcNoride 
CNorobenzene 
CNoroethane 
Chloroform 
CNoromethane 
DibromccNoromeihane 
DicNoroethane,l,l- 
DicNoroetbane,l,2- 
DicNoroethene,l,l- 
DicNomethene,l,2C 
DicNoroetbene, 1,24rans 
DicNoropropane,I,P- 
DicNoropropene,cis, l,3- 
DicNoropropene,trans-1,3- 
Ethylbenzene 
Hexanone,2- 
Methyl-2-pcntanone,4- 
Metbylene cNoride 
Styme 
TetracNoroethane,l,l,2,2- 
TetracNoroethene 
Toluene 
TricNoroethane,l,l,l- 
TricNoroethaue,l,l,2- 
TricNoroethene 
Vinyl acetate 
Vinyl chloride 
xy!as, .m-, p 
Xylem, o- 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR 
SITE 2 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02SSll2 

we 

02SS 113 

W-Q 
02 ss 114 

UglKg 
02 ss 115 

ug/Kg 

110 u 280 u 220 u 160 U 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
6U 7u 6U 6 J 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
8U 21 u 27 U 18 u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
6U 7u 6U 7u 
6U 7u 6U 7u 

02 SS 116 

uglKg 

02SS 117 

W-Q 

39 u 47 u 

7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
13 UJ 14 UJ 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 

7u 7u 
13 u 14 u 

7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 

13 u 14 u 

36 U 43 u 

7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
13 u 14 u 

7u 7u 
7u 7 u 

D -parameter identified in an analysis at a secondary dilution factor 
E - concentration exceeds calibration range of GCYMS instrument 
J - estimated value 
U - not detected 
UJ - reported quantitation lit is estimated 



SAMPLE ID 
UNITS 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone,P- 
Carbon disulfkie 
Carbon tetrachloride 
Cblorobenzene 
Cbloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichloroethane,l,l- 
Dichlorcethane, 1,2- 
Dichloroethene,l,l- 
Dichloroethene,1,2-& 
Dicbloroethene, 1.2~tram 
Dichloropropane,l,2- 
Dichloropropene,cis, 1,3- 
Dichloropropene,trans-1,3- 
Ethylbenzene 
Hexanone,2- 
Methyl-2-peutanone,4- 
Methylene chloride 
Styrene 
Tetrachloroethane,l,1,2,2- 
Tetrachloroethene 
Toluene 
Trichloroethane,l,l,l- 
Trichloroethane,l,l,2- 
Trichloroetheue 
Vinyl acetate 
Vinyl chloride 
Xylems, m-, p- 
Xylelles, o- 

VOLATILE ORGANIC COMPOUNDS DETEC&D IN THE SOIL, SEDIMENT AND TAR 

SITE 2 -NAVAL STATION ROOSEVELT ROADS 

02 ss 112 

%a 

02SS 113 

Uim 

02 ss 114 

4% 

02 ss 115 

wm 

110 u 280 U 22u u 160 U 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
6U 7u 6U 6 J 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
6U 7u 6U 7u 
6U iU 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U ?U 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
8U 21 u 27 U 18 U 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 
6U 7u 6U 7u 

13 u 14 u 13 u 15 u 
13 u 14 u 13 u 15 u 
6U 7u 6U 7u 
6U 7u 6 u 7 u 

PUERTO RICO 

02ss 116 

we 

02ss 117 

em 

39 u 47 u 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
13 UJ 14 UJ 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
7u 7u 

13 u 14 u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
13 u 14 u 
36 U 43 u 

7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 
7u 7u 

13 u 14 u 
13 u 14 u 
7u 7u 
7 u ? r_r 

D -parameter identified in an analysis at a secondary dilution factor 
E - concentration exceeds calibration range of GWMS instrument 
J - estimated value 
U -not detected 
UJ - repoed quantitation limit is estimated 



SAMPLE ID 
UNITS 

-1 

Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

FJ-Wm~e 
Befm(b)fluoranthene 

Benzo(gh&xykne 
Benzo(k)fluoranUme 

Bis(2-chloroethoxy)nxthane 
Bis(2chloroethyl) 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)ate 
Bromophenyl-phenylether,4- 

Butylbenzylphthaalte 
Carbazole 

Chlorc-3-methylpheno1,c 
Chloroaniliie,C 

Chloronaphthalene,2- 

Chloropehryl-phenylether,4- 

Chlorophenol,Z- 

Chrysene 

-1 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT. AND TAR 

SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02ss112 02SSll3 02ss114 02ss 115 02SSll6 

lJg/Kg wm we ugn<g wm 
1600 U 

1600 U 
1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

R ’ 
R 

1600 U 

R 
1600 U 
1600 U 

R 

1600 U 

1600 U 
R 

R 

1600 U 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
230 J 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 

1900 u 

1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
310 J 

1700 u 
1700 u 

1700 U 
1700 u 

1700 u 

1700 u 

1700 u 
1700 u 

1700 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
260 J 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 

1900 u 
1900 u 

1900 u 

1700 u 
1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
220 J 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 

1700 u 

1700 u 
1700 u 

02SSll7 

MQz 

1800 U 

1800 U 
1800 U 

1800 U 
1800 U 

1800 U 

1800 U 
1800 U 
1800 U 

1800 U 

1800 U 

380 J 

1800 U 
1800 U 
1800 U 

1800 U 

1800 U 

1800 U 
1800 U 

1800 U 

1800 U 

QUALIFIERS: 

J - estimated value 

R -result is rejected end unusable 

U -not detected 



SAMPLE ID 

UNITS 

Di-n-butylphthslatc 

Di-n-octylphthalate 
Dibenzo(&)amhracene 
Dibcmofitran 

Dichlorobenzcne, 1,2- 
Dichlorobetuene, 1,3- 

Dichlorobenzene,l,C 

Dichlorobenzidiie,3,3- 

Dichlorophenol,2,4- 
Diethylphthalate 

Dimethylphcnol,2,4- , 
- Dimethylphthalate 

Dir&o-2-methylphenol,4,6- 

Dinitrophenol,2,4- 
Dinitrotoluene,2,4- 

Dinitrotoluene,2,4- 
Fluoranthene 

Fluorene 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR 

SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02ss 112 

w-k 

1600 U 

1600 U 
1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
R 

1600 U 

R 
1600 U 

R 

R 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

02SS 113 

we3 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

4800 u 

4800 U 
1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

02 ss 114 

wa 

1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

4300 u 

4300 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

QUALIFIERS: 

J - estimated value 

R -result is rejected and unusable 

U -not detected 

02 ss 115 

ug/Kg 

1900 u 

1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 

4800 U 
4800 U 

1900 u 

1900 u 
1900 u 
1900 u 

1900 u 

02 SS 116 

we 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 

4300 u 
4300 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

02 ss 117 

we 

1800 U 

1800 U 
1800 U 

1800 u 
1800 U 

1800 U 
1800 u 

1800 U 

1800 U 
1800 U 

1800 U 

1800 U 
4500 u 

4500 u 
1800 U 

1800 u 

1800 U 
1800 U 

1800 U 



SAMPLE ID 
UNITS 

Hexachlorobutadiene 

Hexachlomcyclopentadieue 

HexachIoroetbane 
Indeno(l,2,3-cd)pyrene 

Isophorone 

Metbylnaphthalene,Z- 
Methylphenol,Z- 

Methylphenol& 
N-nitrosodi-n-propylamine 

N-uitrosodiphenylamine 

Naphtbalene 
Nitroaniliue,2- 

Nitroaniliue,J- 
Nitroaniline,4- 

Nitrobemcne 
Nitrophenol,2- 

Nitrophenol,C 

PentachIorophenol 
Phenanthrene 

Phenol 

Pyrene 
Trichlorobemene, 1,2,4- 
TrichIorophenol,2,4,5- 

Trichlorophenol,2,4,6- 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR 

SITE 2 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02 ss 112 02 ss 113 02 ss 114 02 ss 115 02SS 116 

w&3 w&I wb ug/Kg UglKg 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
R 

R 
R 

R 

1600 U 

4000 u 
4000 u 

4000 u 
1600 U 

R 

R 

R 
1600 U 

R 

1600 U 
1600 U 

R 
R 

1900 u 

1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

4800 u 

4800 U 
4800 U 

1900 u 
1900 u 

4800 U 

4800 U 
1900 u 

1900 u 

1900 u 
1900 u 

4800 U 
1900 u 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

4300 u 
4300 u 

4300 u 
1700 u 

1700 u 

4300 u 

4300 u 
1700 u 

1700 u 
1700 u 

1700 u 

4300 u 
1700 u 

1900 u 

1900 u 
1900 u 

1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

4800 U 
4800 U 

4800 U 

1900 u 
1900 u 

4800 U 

4800 U 
1900 u 

1900 u 
1900 u 

1900 u 

4800 U 
1900 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 

4300 u 
4300 u 

4300 u 
1700 u 

1700 u 

4300 u 
4300 u 

1700 u 
1700 u 

1700 u 

1700 u 

4300 u 
1700 u 

02 ss 117 

ug/Kg 

1800 U 

1800 U 

1800 U 
1800 U 

1800 u 

1800 U 
1800 u 

1800 U 
1800 U 

1800 U 

1800 U 
4500 u 

4500 u 
4500 u 

1800 U 

1800 U 

4500 u 
4500 u 

1800 U 
1800 U 

1800 U 

1800 U 
4500 u 

1800 U 

QUALIPIERS: 

J - estimated value 

R - result is rejected and unusable 

U -not detected 



SAMPLE ID 
UNITS 

Ahminum 
Antimony 
AlXSliC 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

;ze 

Iron 
Lead 

Magnesium 
Mallganese 

MercurY 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

a 3 

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR 

SITE 2 - NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

02ss 112 ozss 113 

mg/Kg mglKg 

1490 941 
R R 

0.75 u 1.7 B 
8.8 u 10.2 u 

0.15 u 0.17 u 
0.7 u 0.81 U 

168000 204000 
4.4 4.2 
2.4 U 2.8 U 
3.9 J 1.5 J 

0.13 u 0.15 u 
2830 3060 

4.8 0.52 u 
3110 3160 
88.2 49.4 
0.11 u 0.14 u 
4.7 u 5.4 u 

652 533 
0.6 UJ 0.7 UJ 
1.6 UJ 1.8 UJ 

6140 8980 
0.38 UJ 0.44 UJ 

8.9 J 9.9 J 
10.9 J 3.9 J 

QUALIFIERS: 

02SS 114 
Wb 

1380 
R 

2 J 
8.9 U 

0.15 u 
0.71 u 

115000 
5.2 
2.4 U 
6.8 J 

0.13 u 
6080 

9.8 
2440 

121 
0.13 u 
4.7 u 

731 
0.61 UJ 

1.6 UJ 
9460 
0.38 US 
10.3 J 
18.2 J 

02 ss 115 
w%Q 

929 

R 
1.5 J 

10.3 u 
0.18 U 
0.82 U 

142000 
4 

2.8 U 
1.5 UJ 

0.15 u 
2960 
0.53 UJ 
2030 
69.6 
0.13 u 
5.5 u 

749 
0.7 UJ 
1.8 UJ 

10600 
0.44 UJ 
12.5 J 
3.5 UJ 

02 SS 116 

mi+g 

2800 
R 

1.1 J 
14.1 
0.16 U 
0.74 u 

103000 
9.9 
2.5 u 
6.5 J 

0.13 u 
5550 

1.7 J 
3350 

277 
0.13 u 
7.8 B 
426 

0.63 UJ 
1.7 UJ 

2560 
0.39 UJ 

14 J 
13.7 J 

02 ss 117 

w&g 

4040 
13.1 UJ 
1.3 J 

14.4 B 
0.24 B 

1.5 UJ 
96500 

19.4 
3.3 B 
4.7 B 

0.14 u 
5890 J 

2.4 J 
3900 
218 
0.12 u 
7.3 

822 J 
0.67 U 

1.8 U 
3380 J 
0.42 U 
21.5 
15.4 

B - valueis greater than the hstrument Detection Liit but less than the Contact Required Detection Lit 
J - estimated value 

R -result is rejected and unusable 
U -not detected 

UJ -reported quantitation hit is estimated 



SAMPLE ID 
UNITS 

Acetone 
Benzene 
Bromodichloromethaue 

Bromomethaue 
Butanone,Z- 
Carbon diilfide 
Carbon tetrachloride 
Chlorobenzene 
CbIoroethane 
chlorofoRn 
Chloromethane 

Dichlorcethaue.l.l- 
Dichloroefhne, 1,2- 
Dicbloroetheae,l,l- 
Dichloroethene,l,2-& 
Dichloroetheue, 12-trans 
Dichloropropane, 1,2- 
Dichloropr~e,cis,l,3- 
Dichloropropene,trans-1,3- 
Ethylbenzene 
Hexanone;Z- 
Methyl-2-pentanone$ 
Methylene chloride 
Styrene 
Tetrachloroethane,l,l,2,2- 
Tetracblorcethene 
Toluene 
Trichloroethane,l,l,l- 
Trichloroethaue,l,l,2- 
Tricbloroethene 
Viiyl acetate 
Vinyl chloride 
Xylem m-, P 
Xyleues, * 

02 ss 118DUP 
W&3 

02 SED 122 
Ugn<g 

58 UJ 2000 J 
7u 13 u 
7u 13 u 
7u 13 u 

14 u 25 u 
14 UJ 25 U 
5 J 70 
7u 13 u 
7u 13 UJ 

14 u 25 U 
7u 13 u 

14 u 25 U 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 u 
7u 13 UJ 

14 u 25 UJ 
14 u 25 UJ 
27 U 1000 J 

7u 13 UJ 
7u 13 UJ 
7u 13 UJ 
7u 13 uj 
7u 13 u 
7u 13 u 
7u 13 u 

14 u 25 U 
14 u 25 U 
7u 13 UJ 
7u 13 UJ 

D - parameter ideutifted in an analysis at a secondary dilution factor 
E - concentration exceeds calibration range of GC/MS instrument 
J - estimated value 
U - not detected 

UJ - reported quantitation lit is estimated 

VOLATILE ORGANIC COMPOUNDS DETECT&N THE SOIL, SEDIMENT AND TAR 
SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02 SED 123 02 SED 124 
w-b UglKg 

510 J 820 E 
6U 8U 
6U 8U 
6U 8U 

13 u 15 u 
13 u 15 u 
6U 8U 
6U 8U 
6 UJ 8U 

13 u 15 u 
8U SU 

13 u 15 u 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6U 8U 
6 UJ SU 

13 UJ 15 u 
13 UJ 15 u 
63 U 100 u 
6 UJ 8U 
6 UJ 8U 
6 UJ 8U 
6 UJ 8U 
6U 8U 
6U 8U 
6U 8U 

13 u 15 u 
13 u 15 u 
6 UJ 8U 
6 UJ 8U 

B 

02 TAR 120 02 TAR 12lDUP 

Q& u&/Kg 

390 J 1400 J 
13 u 13 u 
13 u 13 u 
13 u 13 u 
26 U 26 U 
26 U 110 
20 UJ 13 UJ 
13 u 13 u 
13 u 13 UJ 
26 U 26 U 
13 u 13 u 
26 U 26 U 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 UJ 
26 UJ 26 UJ 
26 UJ 26 UJ 

21000 D 4800 J 
13 u 13 UJ 
13 u 13 UJ 
13 u 13 UJ 
13 u 13 UJ 
13 u 13 u 
13 u 13 u 
13 u 13 u 
26 U 26 U 
26 U 26 U 
13 u 13 UJ 
i3 U 13 UJ 



PESTICIDEWPCBs COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR 
SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

SAMPLE ID 
UNITS 

Aldrin 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
BHC,alpha- 
BHC,bcta- 
BHC,delta- 
BHC,gamma- 
Chlordsne,alpha- 
Chlordane,gimma- 
DDD,4,4- 
DDE,4,4- 
DDT,4,4- 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endow&n sulfate 
E&in 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

02 ss 118DUP 
W&T 

0.28 UJ 
5.5 UJ 
11 UJ 

5.5 UJ 
5.5 UJ 
5.5 UJ 
5.5 UJ 
5.5 UJ 

0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.28 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.28 UJ 
0.28 UJ 
2.8 UJ 
28 UJ 

02 SED 122 02 SED 123 02 SED 124 

UglKlZ WQ Ugn<Ei 

0.53 UJ 
10 UJ 
21 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

0.53 UJ 
0.53 UJ 
0.53 UJ 
0.53 UJ 
0.53 UJ 
0.53 UJ 

12 J 
22 J 
4 NJ 
1 UJ 

0.53 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

4.8 J 
0.53 UJ 

5.3 UJ 
53 UJ 

0.27 UJ 
5.2 UJ 
10 UJ 

5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 

0.27 UJ 
0.27 UJ 
0.27 UJ 
0.27 UJ 
0.27 UJ 
0.27 UJ 
3.3 NJ 
7.3 J 
3.4 NJ 

0.52 UJ 
0.27 UJ 
0.52 UJ 
0.52 UJ 
0.52 UJ 
0.52 UJ 
0.52 UJ 
0.27 UJ 
0.27 UJ 

2.7 UJ 
27 UJ 

0.32 UJ 
6.3 UJ 
13 UJ 

6.3 UJ 
6.3 UJ 
6.3 UJ 
6.3 UJ 
6.3 UJ 

0.32 UJ 
0.32 UJ 
0.32 UJ 
0.32 UJ 
0.32 UJ 
0.32 UJ 
0.63 UJ 

1.5 NJ 
0.63 UJ 
0.63 UJ 
0.32 UJ 
0.63 UJ 
0.63 UJ 
0.63 UJ 

7.7 J 
0.63 UJ 
0.32 UJ 
0.32 UJ 

3.2 UJ 
32 UJ 

02 TAR 120 

Ug/Kg 

0.54 UJ 
11 UJ 
21 UJ 
11 UJ 
11 UJ 
11 UJ 
11 UJ 
11 UJ 

0.54 UJ 
0.54 UJ 
0.54 UJ 
0.54 UJ 
0.54 UJ 
0.54 UJ 

1.1 UJ 
1.6 J 
1.1 UJ 
1.1 UJ 

0.54 UJ 
1.1 UJ 
1.1 UJ 
1.1 UJ 
1.1 UJ 
1.1 UJ 

0.54 UJ 
0.54 UJ 
5.4 UJ 
54 UJ 

02 TAR 12lDUP 

UglKfZ 

0.54 UJ 
10 UJ 
21 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

0.54 UJ 
0.54 UJ 
0.54 UJ 
0.54 UJ 
0.54 UJ 
0.99 J 

2 NJ 
5.8 J 
11 NJ 
1 UJ 

0.54 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

0.54 UJ 
0.54 UJ 

5.4 UJ 
54 UJ 

QUALIFIERS: 
J - estimated value 

NJ - presumptive evidence for the presence of the parameter at an estimated value 

R - result is rejected and unusable 
rJJ - -mpctied rptantitation lit is e&mated 

02ss119c 
@Kg 

0.27 UJ 
5.3 UJ 
11 UJ 

5.3 UJ 
5.3 UJ 
5.3 UJ 
5.3 UJ 
5.3 UJ 

0.27 UJ 
0.27 UJ 
0.27 UJ 
0.27 Ul 
0.27 UJ 
0.27 UJ 
0.53 UJ 
0.53 UJ 
0.53 UJ 
0.53 UJ 
0.27 UJ 
0.53 UJ 
0.53 UJ 

R 
0.53 UJ 
0.53 UJ 
0.27 UJ 
0.27 UJ 

2.7 UJ 
27 UJ 

 ̂ b 



SAMPLE ID 
UNITS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

B=o(a)Pve 
Benzo(b)fluoranthene 
Benzo(&&erylene 
Benzo(k)fluorantiene 
Bis(2-&loroetho@methane 
Bis(2-chloroethyl) 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)alate 
Bromophenyl-phenylether,4- 
Butylbenzylphthaalte 
Carbazole 
Cbloro-3-methylpheno1,4- 
ChloroaniIine,4- 
Chloronaphfbalene,2- 
ChloropehnyLphenylether,4- 
Chlorophenol,l- 
Chrysene 

02 SS 1lSDUP 

we 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
460 J 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR 
SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02 SED 122 02 SED 123 02 SED 124 

UK/Kg WQ WZRS 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 

3400 u 

1500 u 
1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 
1500 u 
1500 u 

1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 .u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 

02 TAR 120 

ug/Kg 

3300 u 
3300 u 

3300 u 

260 J 
3300 u 

460 J 
3300 u 
3300 u 

3300 u 
3300 u 

3300 u 

3300 u 
3300 u 

3300 u 

3300 u 

3300 u 
3300 u 

3300 u 
3300 u 

3300 u 

280 J 

02 TAR 121DUP 

wm 

3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 

3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 

QUALIFIERS: 

J - estimated value 
R - result is rejected and unusable 

U -not detected 



SAMPLE ID 
UNITS 

Di-n-butylphthafate 
Di-n-octylphthalate 
Dibenzo(a,h)anthracene 
Dibenzotiran 
Dichlorobenzene, I ,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1.4 
Dichlorobcnzidiie,3,3- 
Dichlorophenol,2,4 
Diethylpbthalate 
Dimethylphenol,2,4 
Diiethylphthalate 
Dinitro-2-methylphenol,4,6- 
Dinitrophenol,2,4 
Dinitrotoluene,l,C 
Dinitrotoluene,2,4 
Fluomnthene 
Fluorene 

02 ss 118DUP 

w% 

1800 U 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 u 

1800 U 

4500 u 
4500 u 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR 
SITE 2 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02 SED 122 

wsg 

3400 u 

4200 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

8500 U 

8SOO U 
3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

02 SED 123 

w&c 

1500 u 
lSO0 u 
IS00 u 

1500 u 

lSO0 u 
lSO0 u 

lSO0 u 
lSO0 u 

lSO0 u 

IS00 u 
lSO0 u 

IS00 u 

3800 U 
3800 U 

IS00 u 
rsoo u 

1soo u 
lSO0 u 

lSO0 u 

02 SED 124 

we 

1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
1900 u 
4800 U 
4800 U 

1900 u 
1900 u 

1900 u 
1900 u 

1900 u 

02 TAR 120 02 TAR 121DUP 

WC8 WQ 

3300 u 3200 U 
3300 u 3200 U 
3300 u 3200 U 
3300 u 3200 U 
3300 u 3200 U 
3300 u 3200 U 
3300 u 3200 U 

3300 u 3200 U 
3300 u 3200 U 

3300 u 3200 U 

3300 u 3200 U 
3300 u 3200 U 
8300 U 8000 U 
8300 U 8000 U 
3300 u 3200 U 
3300 u 3200 U 

420 J 3200 U 
3300 u 3200 U 
3300 u 3200 U 

QUALIFIERS: 
J - estimated value 

R - result is rejected and unusable 

U -not detected 



SAMPLE ID 
UNITS 

Hexachlorobutadiene 
Hexacblorocyclopentadiene 
Hemchlorocthane 
Indeno(l,2,3-cd)py 
Isophorone 
Methylnaphthalene,2- 
Methylphenol,2- 
Methylphenol,C 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
Naphthakne 
Nitroaoiline,2- 
NitroaniIine,3- 
Nitroaniline,4- 
Nitrobenzene 
Nitrophenol,2- 
NitrophenoI$- 

Phenanthrke 
Phenol 

Pyrene 
Trichlorobenzcne,l,2,4- 
Trichlorophenol,2,4,5- 
Trichlorophenol,2,4,6- 

- \ 
3 - B b 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR 

SITE 2 - NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

02 ss 118DuP 02 SED 122 02 SED 123 02 SED 124 02 TAR 120 02 TAR 121DUP 

ug/Kg ug/Kg ug/Kg ug/Kg UslKg w-h 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
4500 u 

4500 u 
4500 u 

1800 U 
1800 U 
4500 u 
4500 u 
1800 u 
1800 U 
1800 U 
1800 U 
4500 u 
1800 U 

3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 
8500 U 
8500 U 
8500 U 
3400 u 
3400 u 
8500 U 

8500 U 
3400 u 

3400 u 

3400 u 
3400 u 

8500 U 
3400 u 

1500 
1500 

1500 
1500 

1500 
1500 

1500 
1500 
1500 

1500 

1500 
3800 

3800 

3800 
1500 

1500 
1500 

3800 

1900 u 3300 u 3200 U 

1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 

1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
4800 U 8300 U 8000 U 
4800 U 8300 U 8000 U 
4800 U 8300 U 8000 U 
1900 u 3300 u 3200 U 

1900 u 3300 u 3200 U 
4800 U 8300 U 8000 U 
4800 U 8300 U 8000 U 
1900 u 3300 u 3200 U 
1900 u 3300 u 3200 U 
1900 u 340 J 3200 U 
1900 u 3300 u 3200 U 
4800 U 8300 U 8000 U 
1900 u 3300 u 3200 U 

, QUALIFIERS: 
J - estimated value 

R - result is rejected and unusable 

U -not detected 



- B 

SAMPLE ID 
UNITS 

Aluminum 
Antimony 
Antic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 

M-f-Y 
Nickel 
Potassium 
Sehium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

02 SS 118DUP 
w&is 

2510 
18.7 UJ 

2.2 B 
13.9 u 
0.24 U 

2.2 UJ 
257000 

5 

3.8 U 
5u 

0.2 u 
3460 J 

1.6 J 
4470 

86 

0.19 u 

7.4 u 
1140 J 

1.9 UJ 
2.5 U 

9500 J 
0.59 UJ 
19.4 
5.4 B 

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR 

SITE 2 - NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

02 SED 122 

6910 

23.8 UJ 
7.9 J 

17.8 U 
0.3 u 

2.8 UJ 
43600 

12.4 

5.8 B 
23.7 

0.25 U 
22500 J 

50.1 

8510 

339 
0.22 u 

9.4 u 

3500 J 
1.2 UJ 
3.2 U 

19500 J 
0.76 UJ 
35.9 
108 

02 SED 123 

mg/Kg 

5200 

12.2 UJ 
2.2 B 
9.1 u 

0.16 U 
1.4 UJ 

29500 

16.3 

5.1 B 
19 

0.13 u 
9710 J 

7 

6530 

164 
0.12 u 

7.9 B 
982 J 

0.62 UJ 
1.8 B 

6070 J 
1 J 

20.1 
30.5 

02 SED 124 02 TAR 120 
m&t mw% 

3340 9760 
14.6 UJ 24.1 UJ 

1.1 J 25.4 
10.9 u 21.7 B 
0.19 U 0.31 u 

1.7 UJ 15.3 
1740 50900 

4.8 53.9 
4.5 B 4.9 u 
9.8 215 

0.15 u 0.26 U 
5390 J 127000 J 

4.5 825 J 
3250 13600 
62.4 434 
0.11 u 0.26 U 

5.8 U 22.4 
1750 J 2840 J 
0.74 UJ I.2 u 

2B 5.2 
8250 J 23000 J 
0.46 UJ 0.77 UJ 
20.6 42.4 
110 1930 

02 TAR 12lDUP 

m&z 

13500 

24.4 UJ 
12.8 
28.8 B 
0.31 u 
15.7 

37000 
59.1 

12.6 B 
243 
0.26 U 

82100 J 
649 

13600 
336 

0.25 U 
23.6 

3490 J 
1.2 u 
3.5 B 

25000 J 
0.78 UJ 
53.9 

1860 

QUALIFIERS: 

B - value is greater than the Instrument Detection Lit but less than the Contract Required Detection Lit 
J - estimated value 

R - result is rejected and unusable 

U - not detected 
UJ -reported quantitation limit is estimated 

02ss119c 

melXg 

1730 

12.3 UJ 
1.3 B 
9.5 B 

0.16 u 
1.4 UJ 

83200 

3.4 

2.5 u 
3.3 u 

0.13 u 

4490 J 
3.8 

3270 

140 

0.11 u 
4.9 u 

837 J 
1.2 UJ 

2B 
5510 J 
0.39 UJ 
16.3 

6.3 



SAMPLEID 
UNITS 

Aldrin 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
BHC,alpha- 
BHC,beta- 
BHC,delta- 
BHC,gamma- 
Chlordane,alpha- 
Chlordane,gamma- 
DDD,4,4- 
DDE,4,4- 
DDT,4,4- 
Die&n 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

PESTICIDEWPCBs COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR 
SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02 SS 119D 

wb 

0.26 UJ 
5 UJ 

10 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 
0.26 UJ 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.26 UJ 
0.5 UJ 
0.5 UJ 

R 
0.5 UJ 
0.5 UJ 

0.26 UJ 
0.26 UJ 
2.6 UJ 
26 UJ. 

02 SS 119E 

wm 

0.28 UJ 
5.5 UJ 
11 UJ 

5.5 UJ 
5.5 UJ, 
5.5 UJ 
5.5 UJ 
5.5 UJ 

0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.28 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.55 UJ 
0.28 UJ 
0.55 UJ 
0.55 UJ 

R 
0.55 UJ 
0.55 UJ 
0.28 UJ 
0.28 UJ 
2.8 UJ 
28 UJ 

QUALIFIERS: 

J - estimated value 
NJ - presumptive evidence for the presence ofthe parameter at an estimated value 

R - result is rejected and unusable 

UJ -reported quantitation lit is estimated 



SAMPLE ID 
UNITS 

Aluminum 
Antimony 
AfS& 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
MW3l~ 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR 
SITE 2 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

02SS 119D 02SS119E 

mg/Kg WQ 

1610 
11.8 UJ 

2B 
8.8 u 

0.15 u 
1.4 UJ 

111000 
5.7 

2.4 U 
3.2 U ’ 

0.12 u 
2710 J 
0.45 J 

3830 

75.8 

0.12 u 

4.7 u 
774 J 
0.6 UJ 
1.6 u 

6820 J 
0.38 UJ 
15.2 

2.4 U 

1730 
12.9 UJ 

1.3 J 
9.6 U 

0.16 U 
1.5 UJ 

128000 
4 

2.6 U 
3.5 u 

0.14 u 

2430 J 
0.68 J 

4440 
92.7 

0.13 u 
5.1 u 

991 J 
1.3 u 
2.2 B 

8460 J 
0.41 UJ 

8.3 U 
3.9 B 

QUALIFIERS: 

B - value is greaterthanthe Instrument Detection Lhit but less than the Contract Required Detection Limit 
J - estimated value 

R - result is rejected and unusable 
U -not detected 

UJ -reported quantitation lit is estimated 



SAMPLE ID 05 GW 1OlA 05 SS 126 05 SS 127 05 SS 128 05 ss 129 05 ss 130 05 ss 131 OS SS 132 

UNITS WQ ug/Kg we 4% x& ug/Kg Ug/Kg 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromometbane 
Butanone,Z- 
Carbon diiultidc 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

Chloroform 

Chloromethane 
Dibromochloromethane 

Dichlorethenc,trans-1,2- 

Dichloroethane,l,l- 

Dichloroethane,l,2- 
Dicbloroethene,l,l- 
Dichloroethene,l,2-(total) 

Dichloroethene,cis-1,2- 
Dichloropropane, 1,2- 
Dichloropropene,cis,1,3- 

73 J 160 J 170 UJ 
6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 
12 UJ 11 u 12 UJ 
14 21 10 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 
6U 6U 6U 

12 u 11 UJ 12 u 

6U 6U 6U 
6U 6U 6U 

6U 6U 6U 

6U 6U 6U 
6U 6U 6U 

12 u 38 J 12 u 48 J 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

12 u 12 u 12 u 13 u 

12 UJ 12 u 12 UJ 13 UJ 

10 18 10 10 

6U 6U 6U 6U 

6U 6U 6U 6U 

12 u 12 u 12 u 13 u 

6U 6U 6U 6U 

12 u 12 UJ 12 u 13 u 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 6U 6U 6U 
6U 6U 6U 6U 6U 6U 6U 

6U 6U 6U 6U 6U 6U 6U 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

1 

QUALIFIERS: 
J - esbatedvalue 

NA - not analyzed 
U - not detected 

UJ - repotted quantitation lit is estimated 



SAMPLE ID 

UNITS 

Dichloropropene,trans-1,3- 

Ethylbenzene 
Hexanone,Z- 

Methyl-2-pentanone,4- 

Methylene chloride 

Spne 
Tetrachloroethane,l,1,2,2- 
Tetmhloroethene 

Toluene 

Trichloroethane,l,l,l- 
Trichloroethane,I,l,2- 

Trkhlomthene 
Vinyl acetate 

Viiyl chloride 

xylenes(total) 

xy1enww- 

- 3 -- 1 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 GW 10lA 05 SS 126 05 SS 127 OS SS 128 OS ss 129 05 ss 130 OS ss 131 OS SS 132 

ug/Kg w&x US& u&Q@ M-9 ug/Kg UdQ 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 

12 u 11 u 12 u 

31 u 19 u 35 u 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 
6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 

12 u 11 u 12 u 

6U 6U 6U 

6U 6U 6U 

12 u 12 u 12 u 

12 u 12 u 12 u 

51 NA 28 U 19 u 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

12 u 12 u 12 u 

12 u 12 u 12 u 

6U 

6 U 
13 u 

13 u 

29 u 
6U 

6U 

6U 
6U 

6U 
6U 

6U 
13 u 

13 u 

6U 6U 6U 6U 6U 6U 6U 

6U 6U 6U 6U 6U 6U 6U 

QUALIFIERS: 
J - estimated value 

NA - not analyzed 

U -not detected 

UJ -reported quantitation hit is estimated 



SAMPLE ID 

UNITS 

Aldrin 
Aroclor-1016 

Aroclor-1221 
Aroclor-1232 

Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

BHC,alpha- 

BHC,beta- 
BHC,deha- 

BHC,gamma- 
Chlordane,aIpha- 
Chlordane,gamma.- 

DDD,4,4- 
DDE,4,4- 

DDT,4,C 
Dieldrin 
Endow&u I 

Endosulfan II 

Endosultm sulfate 
End&l 

E&in aldehyde 

Endriu ketone 
Heptachlor 

Hcptachlor epoxide 
Methoxychlor 

Toxaphene 

OS GW 1OlA 

ugn 

0.05 u 

1 u 
2u 

1 u 

1 u 

1 u 
lU 

1 u 
0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.05 u 
0.05 u 

0.1 u 

0.1 u 
0.1 u 

0.1 UJ 
0.05 u 

0.1 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

0.0032 J 
0.05 u 

0.5 UJ 

5u 

3 % 

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

OS SS 126 

ug/Kg 

05SS127 

wm 

2u 

38 U 

77 u 

38 U 

38 U 
38 U 

38 U 

38 U 
2u 

2u 

0.097 u 

PU 

PU 

2u 

1.8 J 

5.5 

2.1 J 

3.8 UJ 
2u 

3.8 U 
3.8 U 

0.12 NJ 

3.8 U 
3.8 U 

2 UJ 

2u 

0.44 NJ 

200 u 

1.9 u 

37 u 

75 u 

37 u 

37 u 

37 u 

37 u 

37 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 
1.9 UJ 

1.9 u 
3.7 u 

0.49 J 
0.31 NJ 

3.7 u 

1.9 u 
3.7 u 

3.7 u 

3.7 u 

3.7 u 

3.7 u 

1.9 UJ 
1.9 u 

19 u 

190 u 

QUALIFIERS: 

05SS128 

wm 

2u 

39 u 

80 U 
39 u 

39 u 
39 u 

39 u 
39 u 

2u 

2u 

2 UJ 
2u 

2 UJ 
2 us 

0.26 I 

2.2 J 

2.9 J 
3.9 u 

2u 

3.9 u 

3.9 u 

3.9 u 

3.9 u 

3.9 u 

2 UJ 
2u 

21 UJ 

200 u 

OS ss 129 

Ug/Kg 

2.1 u 

41 u 
82 U 

41 u 
41 u 

41 u 

41 u 

41 u 

2.1 u 

2.1 u 

0.19 J 

2.1 u 

2.1 UJ 
2.1 UJ 
4.1 u 

1.2 J 

2.6 J 
4.1 u 

2.1 u 
4.1 u 

4.1 UJ 

0.39 J 
4.1 u 

4.1 u 

2.1 UJ 
2.1 u 

21 u 

210 u 

05 ss 130 

we 

21 u 

400 u 

810 U 
400 u 

400 u 

400 u 

400 u 

400 u 

21 u 

21 u 

21 UJ 

21 u 
21 UJ 

21 u 

180 NJ 

480 J 
3500 CD 

40 u 

21 u 

40 u 

40 u 

40 u 

40 u 

40 u 

21 u 

21 u 

210 u 

2100 u 

C -results were confinned by GC/MS 

D - parameter identified in an analysis at asecondary dilution factor 
J - estimated value 

NJ - presumptive evidence for the presence of the parameter at an estimated value 
U -not detected 

UJ -reported quantitation lit is e&mated 

05 ss 131 

umi 

20 u 

380 U 
780 U 

380 U 
380 U 

380 U 
380 U 

380 U 

20 u 

20 u 

20 u 

20 u 

20 UJ 
20 u 

44 NJ 

210 
1500 CD 

38 U 

20 u 

38 U 

38 U 
38 U 

38 U 
38 U 

20 u 

20 u 

200 u 

2000 u 

b 

OS SS 132 

ug/Kg 

2.1 UJ 
41UJ 

82 UJ 
41 UJ 

41 UJ 
41 UJ 

41 UJ 

41 UJ 
2.1 UJ 

2.1 UJ 
2.1 UJ 

2.1 UJ 

2.1 UJ 
2.1 UJ 

4.1 UJ 
0.63 J 

0.49 J 
4.1 UJ 

2.1 UJ 
4.1 UJ 

4.1 UJ 

4.1 UJ 

4.1 UJ 

4.1 UJ 

2.1 NJ 
2.1 UJ 

21 UJ 

210 UJ 



P 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

SAMPLE ID 

UNITS 

Acenaphthene 

Acenaphthylene 

Anthraccne 

Bemo(a)anthracene 

Benzo(a)pytene 

J3enzo@)fluoranthene 

Benzo(g,h,i)pzrylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)mebme 

Bis(2-chlorcethyl>er 

Bii2-chloroisopropyl)ether 

Bii2-ethylhexyl)phthalate 

Bromophenyl-phenylethcr& 

Butylbenzylphthaalte 

Carbazole 

Chlom3-methylpheno1,4- 

Chlofoaniline,C 

Chloronaphthalene,Z- 

Chloropehnyl-phenylether,4- 

Chlorophenol,Z- 

3 

05GW 101 05 SS 126 05 SS 127 05 SS 128 05 ss 129 OS ss 130 OS ss 131 05SS132 

d- we we ug/Kg ug/Kg we vm wG3 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

3 J 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

IS00 u 

1500 u 

IS00 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

150; u 

1560 U 

1560 U 

1560 U 

1560 U 

1560 UJ 

1560 UJ 

1560 UJ 

1560 UJ 

1560 U 

1560 U 

1560 U 

430 J 

1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

1500 u 

1500 u 

1500 u 

1500 u 

lSO0 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

lSO0 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

QUALIFIERS: 

J - estimated value 

U - not detected 

UJ -reported quantitation lit is estimated 



SAMPLE ID 

UNITS 

C*e 
Di-n-butylphthalate 
Di-n-xtylphthalate 

Dibenzo&h)anthracene 
Dibenzofuran 
Dichlorobenzene, 1,2- 
Dichlorobcnzene,l,f- 

Dichlorobenzene,l,4- 

Dichlorobcnzidme,3,3- 
Dichlorophenol,Z,C 

Diethylphthalate 

Dimethylphenol,Z,C 
Dimethylphthalate 

Dir&o-2-methylphenol,4,6- 
Dinitrophenol,2,4- 
Diitrotoluene,Z,C 

Dinitrotolucne,2,4- 
Fluorenthene 

Fluorene 
Hexachlorobenzene 

05 GW 101 

upn 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

52 u 

s2 u 

21 u 

21 u 

21 u 

21 u 

21 u 

-1 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

OSSSl26 

WQ 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

3800 U 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

05SSl27 OSSS128 05 ss 129 

l.wRs we UglKg 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

3800 U 3800 U 3800 U 

3800 U 3800 U 3800 U 

1500 u 1500 u lSO0 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

1500 u 1500 u 1500 u 

OS ss 130 

we 

1560 U 

1560 U 

1560 UJ 

1560 UJ 

1560 U 

1560 U 

1560 U 

1560 U 

1600 U 

1560 U 

1560 U 

1560 U 

1560 U 

3900 u 

3900 u 

1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

3 

05 ss 131 

we 

1500 u 
1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

3800 U 

3800 U 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

05SSl32 

WQ 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

lSO0 u 
1500 u 

1500 u 

is00 u 
1500 u 

1500 u 

1500 u 
3800 U 

3800 U 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

QUALIFIERS: 

J - estimated value 

U -not detected 
UJ - reported quantitation lit is estimated 



3 

SAMPLE ID 

UNITS 

Hexachlorobutadiene 

Hexachlorocyclopcntadicne 
Hexachloroethane 

Indeno(l,2,3-cd)pyme 

Imphorone 
Methylnaphthalene,2- 

Meihylphenol,Z- 

Metbylphenol,C 
N-nitrosodi-n-propylamine 
N-nitm.odiphenylamine 

Naphthalene 
Nhroaniline,2- 

Nitroaniline,3- 
Nitroaniline& 

Nitrobenzene 
Nitrophenol,Z- 
Nitrophcnol,C 

Peutachlorophenol 

Phcnanthrene 
Phenol 

Pyrene 
Trichlorobemne, 1,2,4- 

Trichlorophcnol,2,4,5- 
Trichlorophenol,2,4,6- 

05GW101 

Ugn 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

52 u 

52 u 

52 u 

21 u 

21 u 

52 u 

52 u 

21 u 

21 u 

21 u 

21 u 

52 u 

21 u 

SEMlVOLATILE COMPOUNDS DETJXTEZD M THE GROUNDWATER AND SOIL 
SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

OSSS 126 

uglKg 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

3800 u 

3800 U 

3860 U 

1500 u 
1500 u 
3800 u 

3800 U 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

1500 u 

05 SS 127 

U&Q 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 I.3 

’ 1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

3800 U 

3800 U 

1500 u 

1500 u 

3800 U 

3800 U 
1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

1500 u 

05SS128 

UglKg 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

IS00 u 

3800 U 

3800 U 

3800 U 

1500 u 

1500 u 

3800 U 

3800 u 

1500 u 

1500 u 

1500 u 

HO0 u 

3800 u 

1500 u 

05 ss 129 

ug/Kg 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 
3800 U 

3800 U 

1500 u 

1500 u 

3800 U 

3800 U 

1500 u 

IS00 u 

1500 u 

1500 u 

3800 U 

1500 u 

QUALIFIERS: 
J - estimated value 

U -notdetected 
UJ = :q.xx%d qua&&ion !Lmit is estimated 

05 ss 130 

we 

1560 U 

1560 U 

1560 U 

1560 UJ 

1560 U 

1560 U 
1560 U 

1560 U 

1560 U 

1560 U 

1560 U 

3900 u 

3900 u 

3900 u 

1560 U 

1560 U 

3900 u 

3900 u 

1560 U 

1560 U 

1560 U 

1560 U 

3900 u 

1560 U 

05 ss 131 

we 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
IS00 u 
3800 U 

3800 U 

3800 u 

1500 u 

1500 u 
3800 U 

3800 U 
1500 u 

1soo u 
1500 u 

1500 u 

3800 U 

1500 u 

05 SS 132 

%& 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

3800 u 

3800 U 

3800 u 

1500 u 
1500 u 

3800 U 

3800 U 

1500 u 

1500 u 
1500 u 

1500 u 

3800 U 
1500 u 



SAMPLE ID 

UNITS 

ArsRliC 

Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 

CoPper 
cyanide 
Iron 

Lead 
Magnesium 
MtUlgaIE.SC 

Ma--Y 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 

Vanadium 

ZillC 

OS GW 1OlA 

Ugn 

598 J 
47.2 U 

3 u 
164 B 

0.6 U 

2.8 U 

158000 

10.3 UJ 
9.6 U 

5.9 B 

10 UJ 
857 J 

1.8 u 
150000 

162 J 
0.2 UJ 

18.7 U 

1220 u 
2.4 UJ 

6.3 U 
1040000 J 

1.5 UJ 

41.7 B 
25.8 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 

OS GW 1OlB 

W- 

79.9 u 
47.2 U 

3u 

155 B 

0.6 U 
2.8 U 

145000 
10.3 UJ 

9.6 U 

6.8 B 
NA 

51.8 B 

1.8 U 
143000 

97.7 
0.2 UJ 

18.7 U 
1180 U 

4.8 U 

6.3 U 
1030000 J 

16.5 J 
20.3 B , 

SITE 5 - NAVAL STATION ROOSEVELT ROADS 

05 ss 126 

mk% 

17100 

11.1 u 
0.71 u 

180 
0.73 B 

1.3 
9110 

13.9 J 
16 

131 J 

0.12 u 

31700 
39.6 * 

4550 
381 J 

0.1 UJ 
9.3 B 

315 u 

0.56 UJ 
1.7 B 

1220 

0.35 UJ 
112 J 

12.1 u 84.9 

QUALIFIERS: 

PUERTO RICO 

05 SS 127 

w&z 

6240 

10.6 U 
0.67 UJ 
144 

0.2 B 
0.63 U 

5430 

2.8 J 
18.8 

53.3 J 

0.11 u 
8630 

5.9 l 

5SlO 
620 J 

0.11 UJ 
4.2 U 
245 U 

0.54 UJ 
1.7 B 

750 B 

0.34 u 
39.1 J 

28.6 

05 SS 128 

mglKg 

18200 
11.5 u 

0.73 u 
143 

1.2 
1.4 

6030 
16.4 J 

24.8 

57.4 J 

0.12 u 
41500 

9.1 * 

3710 
1140 J 

0.12 UJ 
4.6 U 

299 u 

0.59 UJ 
1.5 u 

1400 
0.37 u 

210 J 

31.9 

OS ss 129 

mpn<g 

40700 

11 u 
0.7 UJ 

166 

0.86 B 

1.7 
12500 

35.7 J 

23.8 
106 J 

0.12 u 

48800 
4.6 * 

5730 

848 J 

0.1 UJ 
13.3 
371 u 

0.56 UJ 
1.5 u 

2810 
0.35 u 

223 J 

42.2 

OS ss 130 

mg/Kg 

22600 

11.2 u 
0.71 u 

174 
1.2 

1.7 
8360 

24.2 J 
24.1 

68.5 J 

0.12 u 

47900 
18.1 * 

3550 

994 J 
0.11 UJ 

10 
430 u 
0.57 UJ 

1.5 u 
1640 

0.36 U 

239 J 

63.8 

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit 

J - estimated value 
NA - no? analFed 

U - not detected 

UJ - reported quantitation limit is estimated 
* - duplicate analysis is greater than control limit 

OS ss 131 

mp/Kg 

6920 
11.4 u 
0.72 U 

123 

0.84 B 
0.72 B 

6320 
14.9 J 

22s 

25.8 J 
0.12 u 

19400 

4.7 l 

3360 
876 J 

0.12 UJ 
4.9 B 

316 U 
0.58 UJ 

1.6 B 
730 B 

0.36 U 

131 J 

20.2 



SAMPLE ID 05 ss 133 05 SS 134DUP OS ss 135 05 SS 136 

UNITS WQ wim %m w&s 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 
Bromomethane 

Butanone,P- 

Carbon diillidc 
Carbon tctrachloride 

CNorobenzene 
CNoroethane 

CNoroform 

CNoromethane 
DibromocNoromethane 

DicNorethene,trans-1,2- 
DicNoroe&sne,l,l- 

Dichlorcethane, 1,2- 
DicNoroethene,l,l- 

DicNoroethene, 1,2-(total) 

DicNoroethene,cis-1,2- 
DicNoropropaue,l,P- 

DicNoropropene,cis,1,3- 

) . 

260 3 120 J 13 u 54 J 

6U 6U 6U 6U 
6U 6U 6U 6U 

6U 6U 6U 6U 

13 u 13 u 13 u 12 u 
13 UJ 13 UJ 13 UJ 12 UJ 

2 J 3 J 6U 3 J 
6U 6U 6ti 6U 

6U 6U 6U 6U 
13 u 13 u 13 u 12 u 

6U 6U 6U 6U 

13 u 13 u 13 u 12 u 
6U 6U 6U 6U 

6U 6U 6U 6U 
6U 6U 6U 6U 
6U 6U 6U 6U 
6U 6U 6U 6U 

OS SS 137DUP 05 ss 138 

uglKg ug/Kg 

47 J 83 J 
6U 6U 

6U 6U 

6U 6U 
12 u 11 u 

12 UJ 11 UJ 
6 6U 
6U 6U 

6U 6U 
12 u 11 u 

6U 6U 
12 u 11 u 
6U 6U 

6U 6U 
6U 6U 

6U 6U 

6U 6U 

05 ss 139 

~g/Kis 

12 UJ 

6U 
6U 

6U 

12 u 
12 UJ 

6U 

6U 
6U 

12 u 

6U 
12 u 

6U 
6U 

6U 

6U 
6U 

6U 6U 6U 6U 6U 6U 6U 

6U 6U 6U 6U 6U 6U 6U 
6U 6U 6U 6U 6U 6U 6U 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

QUALIFIERS: 
J - estimatedvalue 

NA - not analyzed 

U - not detected 
UJ - reported quantitation limit is estimated 

3 



SAMPLE ID 

UNITS 

Dichloropropeue,trans-lf- 

Ethylbenzene 
Hexanone,Z- 

Methyl-2-pentanone,4- 
Methykne chloride 

Styrene 

Tetrachloroethane,l,1,2,2- 
Tetrachloroethene 

Toluene 
Trichloroethane,l,l,l- 

Trichloroethane,l,l,2- 
Trichloroethe-ne 

Viiyl acetate 
Vinyl chloride 

xylen4!s(total) 

XYl-ww- 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 ss 133 05 SS 134DUP 05 ss 135 05 SS 136 05 SS 137DUP 05 SS 138 05 ss 139 

wk W-Q ug/I<g wsg we wz& wm 

6U 6U 6U 6U 

6U 6U 6U 6U 

13 u 13 u 13 u 12 u 

13 u 13 u 13 u 12 u 

27 u 31 II 8 28 U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

6U 6U 6U 6U 

13 u 13 u 13 u 12 u 

13 u 13 u 13 u 12 u 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 

12 u 11 u 12 u 

17 u 6U 6U 

6U 6U 6U 

6U ,‘. 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

6U 6U 6U 

12 u 11 u 12 u 

12 u 11 u 12 u 

CU 6U 6U 6U 6U 6U 6U 

6U 6U 6U 6U 6U 6U 6U 

QUALIFIERS: 

J - estimated value 
NA - not analyzed 

I) -not detected 
UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

Aldrin 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 
Aroclor-1242 

Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

BHC,alpha- 

BHC,beta- 
BHC,deha- 
BHC,gamma- 

Chlordane,alpha- 
Chlordane,gamma- 

DDD,4,4- 

DDE,4,4 
DDT,4,4 

Die&n 
Endosulfan I 

Endosulfan II 
Endosulfan sulfate 

Endlifl 
Emlrin aldehyde 

End& ketone 
Heptachlor 

Heptachlor epcxide 

MethoxychIor 
Toxaphene 

OS ss 133 

U&T 

2.1 u 
42 U 

85 U 
42 U 

42 U 
42 U 

42 U 

42 U 

2.1 u 

2.1 u 
2.1 u 

2.1 u 

2.1 u 
2.1 u 

0.23 J 

1.2 J 

1.2 J 
4.2 U 

2.1 u 
4.2 U 

4.2 U 
4.2 U 

4.2 U 
4.2 U 

2.1 UJ 

2.1 u 
22 UJ 

210 u 

PESTICIDES&‘CBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 SS 134DuP 

W&Z 

05 ss 135 

WJb 

2.1 u 

42 U 
85 U 

42 U 

42 U 
42 U 

42 U 
42 U 

2.1 u 

2.1 u 
2.1 u 

2.1 u 
2.1 UJ 

0.086 J 
1 NJ 

5.8 

5.4 
4.2 U 

2.1 u 
4.2 U 

4.2 UJ 
4.2 U 

4.2 U 
4.2 U 

2.1 UJ 
2.1 u 

22 UJ 

210 u 

2.1 u 

40 u 
81 U 

40 u 
40 u 

40 u 

40 u 
40 u 

2.1u 
2.1 u 

2.1 u 

2.1 u 
2.1 u 

2.1 UJ 
4u 
4u 

4u 

4u 

2.1 u 
4U 

4u 
4u 

4u 
4u 

0.12 J 
2.1 u 

21 u 

210 u 

, 

@XLIFIE,RS: 

05 SS 136 05 SS 137DUl’ 

wm WQ 

2u 2u 
38 U 38 U 

.77 u 78 U 
38 U 38 U 

38 U 38 U 
38 U 38 U 

38 U 38 U 

38 U 38 U 

2u 2u 

2u 2u 

2u 2u 

2u 2u 

2 UJ 2 UJ 
2u 2u 

3.8 U 3.8 U 

3.8 U 3.8 U 

3.8 U 3.8 U 
3.8 U 3.8 U 

2u 2u 

3.8 U 3.8 UJ 

3.8 U 3.8 U 
3.8 U 3.8 U 
3.8 U 3.8 U 

3.8 U 3.8 u 
2 UJ 2 UJ 

2u 2 UJ 

20 u 20 u 
200 u 200 u 

05 SS 138 

ug/Kg 

1.9 u 

37 u 
76 U 

37 u 
37 u 

37 u 

37 u 
37 u 

1.9 u 
1.9 UJ 

1.9 u 
1.9 UJ 

1.9 u 
1.9 u 

3.7 u 

3.7 u 

0.11 NJ 
3.7 UJ 

1.9 UJ 
3.7 u 

3.7 u 

3.7 u 
3.7 u 

3.7 u 
1.9 UJ 

1.9 u 

19 UJ 
190 u 

C -results were confirmed by GUMS 
D - parameter identified in an analysis at a secondary dilution factor 

J - estimated value 

NJ - presumptive evidence for the presence of the parameter at an estimated value 
U - not detected 

UJ -reported quantitation limit is estimated 

05 ss 139 

w’ks 

2u 

38 U 
77 u 
38 U 

38 U 
38 U 

38 U 

38 U 

2u 

2u 
2 UJ 

2u 

2u 
2u 

3.8 U 

3.8 UJ 
3.8 U 

3.8 UJ 
2 UJ 

3.8 U 

3.8 U 
3.8 U 
3.8 U 

3.8 U 

2u 
2u 

20 UJ 

200 u 

05 SS 142 

u&I% 

4.2 U 

82 U 
170 u 

82 U 
82 U 

82 U 

82 U 
82 U 

4.2 U 
1.1 J 

0.86 J 
0.13 NJ 

4.2 UJ 

4.2 J 
8.2 U 

8.2 U 

8.2 U 
4.2 UJ 

1.5 NJ 

8.2 UJ 
8.2 UJ 

8.2 UJ 
8.2 U 

8.2 U 
0.42 J 

4.2 UJ 

1.5 J 

420 U 



b 

SAMPLE ID 
UNITS 

Acenaphthene 
Aceuaphthylene 

Anthracene 
Bemo(a)anthracene 

~o(hw~~ 
Jknzo(b)fluoranthene 
Beiuo(gl&crykne 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)mefhane 
Bii2-chlorc&hyl) 

Bis(2-chloroisopropyl)ether 

Bi@-ethylhexyl)phthalate 
Bromophenyl-phenylether$ 

Butylbenzylphthaalte 
Carhazole 

Chloro-3-mcthylphenol,4- 
Chloroaniline,4- 
Chloronaphthalene,l- 

Chloropehnybphenyletlxr,4- 
Chlorophcnol,Z- 

05 ss 133 

W-h 

1700 u 
1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 
1700 u 
1700 u 

1700 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 SS 134DUP 05 ss 135 05 SS 136 05 SS 137DUP 

w&2 %m ug/Kg wm 

1700 u 
1700 u 
1700 u 

1700 u 
1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 

1900 
1700 u 

1700 u 
1700 u 

1700 u 
1700 u 
1700 u 

1700 u 
1700 u 

1600 UJ 

1600 UJ 
1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 

1600 UJ 
400 J 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1500 UJ 

1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 

1500 UJ 

440 J 
1500 UJ 

1500 UJ 
IS00 UJ 

1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

05 SS 138 

UglKg 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 
1500 u 

05 ss 139 

WG 

1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

420 J 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 

QUALIFIERS: 
J - estimated value 

U -notdetected 

UJ - reported quantitation lit is estimated 



SAMPLE ID 
UNITS 

CIysene 
Di-n-butylphthalate 
Di-n-octylphthalate 

Dibenzo(a,h)anthracene 
Dibenzofkan 

Dichlorobenzene,l,Z- 

Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 

Dichlorobenzidiie,3,3- 
Dichlorophenol,Z.C 

Diethylphthalate 
Diiethylphenol,2,4- 

Dimethylphthalate 
Diitro-2-methylphenol,4,6- 

Dinitrophenol,Z,C 
Dtitrotoluene,2,4- 

Diitrotoluene,2,4- 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

05 ss 133 

we&t 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 
1700 u 

1700 u 
1700 u 

1700 u 
4300 u 

4300 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

05 SS 134DUP OS ss 13s 

WQ wm 

1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1700 u 
1700 u 

1700 u 
1700 u 
1700 u 

1700 u 
4300 u 

4300 u 

1700 u 
1700 u 

1700 u 
1700 u 

1700 u 

1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 
4000 UJ 

4000 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

OS SS 136 05 SS 137DUP 05 SS 138 

w-b wm wa 

1600 UJ 1500 UJ 1500 u 

1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ lSO0 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
4000 UJ 3900 UJ 3800 U 
4000 UJ 3900 UJ 3800 U 

1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 
1600 UJ 1500 UJ 1500 u 

05 ss 139 

WG 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 
1500 UJ 
3800 UJ 
3800 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

QUALIFIERS: 
J - estimated value 

U -not detected 
UJ - reported quantitation knit is estimated 



SAMPLE ID 

UNITS 

Hexachlorobutadiene 
Hexachlomcyclopentadime 

Hexachloro-ethane 

lndeno(l,2,3-cd)pyrene 
Isophorone 

MethyInaphthalene,2- 
Methylphenol,l- 

Methylphenol& 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 

Naphthalene 

Niiroaniline,Z- 
Nitroaniline,3- 

Nitroaniline,C 
Nitrobenzene 
Nitrophenol,Z- 

Nitrophenol,4- 
Pentachlorophcnol 

Phenanthrene 
Phenol 

Pyrene 
Trichlorobenzene,l,2,4- 

Trichlorophcnol,2,4,5- 
Trichlorophenol,2,4,6- 

SEMIVOLATILE COMPOUNDS DETECTED lN THE GROUNDWATER AND SOIL 

SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 ss 133 OS SS 134DUP 

Uf& w&g 

1700 u 1700 u 

1700 u 1700 u 

1700 u 1700 u 
1700 u 1700 u 

1700 u 1700 u 
1700 u 1700 u 

1700 u 1700 u 

1700 u 1700 u 
1700 u 1700 u 

1700 u I700 u 

1700 u 1700 u 
4300 u 4300 u 

4300 u 4300 u 
4300 u 4300 u 

1700 u 1700 u 
1700 u 1700 u 
4300 u 4300 u 

4300 u 4300 u 

1700 u 1700 u 
1700 u 1700 u 
1700 u 1700 u 

1700 u 1700 u 

4300 u 4300 u 
1700 u 1700 u 

05 ss 135 

U&i 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

’ 1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
4000 UJ 

4000 UJ 
4000 UJ 
1600 UJ 

1600 UJ 
4000 UJ 

4000 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

4000 UJ 

1600 UJ 

QUALIFIERS: 

J - e&mated value 
u -notdete&d 

05 SS 136 

u&x 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

1600 UJ 
1600 UJ 

4000 UJ 

4000 UJ 
4000 UJ 
1600 UJ 

1600 UJ 
4000 UJ 

4000 UJ 
1600 UJ 

1600 UJ 
1600 UJ 

1600 UJ 

4000 UJ 

1600 UJ 

05 SS 137DUP 

w&I 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

3900 UJ 
3900 UJ 

3900 UJ 
1500 UJ 

1500 UJ 
3900 UJ 

3900 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

3900 UJ 
1500 UJ 

OS ss 138 

we 

IS00 u 
IS00 u 

IS00 u 
lSO0 u 

lSO0 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

3800 U 

3800 u 

3800 U 
1500 u 

1500 u 
3800 U 

3800 u 
1500 u 

1500 u 
1500 u 

IS00 u 

3800 u 

1500 u 

OS ss 139 

ugn<g 

1500 UJ 
1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

1500 UJ 
3800 UJ 

3800 UJ 

3800 UJ 
1500 UJ 

1500 UJ 
3800 UJ 

3800 UJ 
1500 UJ 

1500 UJ 
1500 UJ 

1500 UJ 

3800 UJ 
1500 UJ 

UJ - reporteu y”a.uuau”‘. .Y?z. Y 1 -...... ,:+ l :.... 1: :t :. &y&&d 



SAMPLE ID 05 SS 132 

UNITS mg/Kg 

Aluminum 

Antimony 

Al-X& 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

copper 

Cyanide 

Iron 

Lead 

Magnesium 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

8220 

II.9 u 

0.76 U 

143 

0.69 B 

0.71 u 

10800 

20.5 J 

34.6 

91.6 J 

0.13 u 

13300 

2 l 

5600 

776 J 

0.12 UJ 

18.8 

462 U 

0.61 UJ 

2.3 B 

3700 

0.38 U 

108 J 

31.6 

P 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 5 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 ss 133 05 SS 134DUP 

mglKg mg/Kg 

12800 

12.1 u 

0.77 u 

114 

0.96 B 

0.9 B 

5660 

33.3 J 

35.5 

141 J 

0.13 u 

25900 

3.1 * 

6910 

971 J 

0.12 UJ 

20.8 

606 u 

0.62 UJ 

1.6 U 

3010 

0.38 U 

160 J 

44.7 

9430 

12.1 u 

0.77 u 

195 

0.72 B 

0.72 U 

11200 

21.3 J 

33.8 

93.6 J 

0.13 u 

17900 

25.4 * 

5340 

1450 J 

0.12 UJ 

17.3 

569 U 

0.62 UJ 

1.6 U 

2230 

0.38 U 

116 J I 
68.8 

QUALIFIERS: 

05 SS 136 05 SS 137DUP 

38500 

5.9 J 

0.75 u 

131 

1.3 

4.6 

3420 

19.5 

24.5 

35.3 

0.12 u 

69900 

2.1 J 

5250 

1170 

0.11 u 

4.7 u 

742 B 

0.6 U 

1.1 UJ 

2440 J 

0.38 UJ 

195 

44.2 

14000 

3 J 

0.71 u 

385 

0.9 B 

2.4 

2210 

9.6 

16.5 

31.6 

0.12 u 

38600 

2 J 

5350 

508 

0.1 u 

4.5 u 

580 B 

0.57 u 

1.1 UJ 

4370 J 

0.36 UJ 

134 

28.5 

mg/Kg 

32800 

3.2 J 

0.71 u 

366 

1 B 

4.2 

2750 

15.3 

17.5 

45.4 

0.12 u 

62200 

1.9 J 

6310 

407 

0.11 u 

4.4 u 

633 B 

0.56 UJ 

1.1 UJ 

4830 J 

0.35 UJ 

176 

37.3 

05 SS 138 

mg/Kg 

9180 

2.3 U 

0.69 U 

46.5 

0.69 B 

1.3 UJ 

2920 

13.5 

16.6 

19.9 

0.11 u 

19700 

1.9 J 

4720 

735 

0.11 u 

4.3 u 

320 B 

0.55 UJ 

1 UJ 

4840 J 

0.34 UJ 

84.5 

18.8 

B - value is greater than the Instrument Detection Limit but less thanthe Contract Required Detection Limit 

J - estimated value 

NA - not analyzed 

U -not detected 

UJ - reported quantitation limit is estimated 

l - duplicate analysis is greater than control hit 

05 ss 139 

w&g 

17700 

2.3 U 

0.69 U 

132 

0.63 B 

1.3 UJ 

6000 

51.7 

16 

33.4 

0.11 u 

27200 

1.6 J 

10200 

656 

0.11 u 

10.8 

205 U 

0.55 UJ 

1 UJ 

6520 J 

0.34 UJ 

80.7 

49.4 



SAMPLE ID 

UNITS 

Acetone 

Benzene 
Bromodicldoromethane 

Bromoform 
Bromomethne 

Butanone,Z- 
Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlometbane 
Chloroform 

Chlofomethane 
Dibromochloromethane 

Dichlorethene,trans-1,2- 
Dichloroethane,l,l- 
Dicbloroethane, 1,2- 

Dichloroethene, 1, l- 
Dichloroethene,l,2-(tota(total) 
Dichloroethene,cis-1,2- 

Dichloropropane, 1,2- 
Dichloropropcne,cis, 1,3- 



SAMPLE ID 
UNITS 

Dichloropropene,trans- 1,3 - 

Ethylbenzene 

Hexanone,Z- 
Methyl-2-pentanone,4- 

Methykne chloride 

Styrene 
Tetrachloroethane,l,1,2,2- 
Te$rachlorwthene 

Toluene 
Trichloroethane, 1 , 1, I- 

Trichloroethane,l,l,2- 

Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Xylenes(total) 

xyl=-w-,P 
xy1eIles,0- 



SAMPLE ID 

UNITS 

Aldlin 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 
Aroclor-1242 

Aroclor-1248 
Aroclor-12S4 

Aroclor-1260 

BHC,alpha- 

BHC,beta- 
BHC,delta- 

BHC,gsmma- 
CNordane,alpha- 

CNordane,gamma- 
DDD,4,4- 

DDE,4,4- 
DDT,4,4- 
Dieldrin 

Endosulfan I 

Endosulfan II 
Endosulfan sulfate 
Endriu 

Et&in aldehyde 
Endrin ketone 

HeptacNor 

HeptacNor epoxide 

MethoxycNor 
Toxapheue 

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

05 ss 143 

ufm 

2.2 u 
43 u 

86 u 
43 u 

43 u 
43 u 

43 u 

43 u 
2.2 u 

2.2 u 

2.2 u 
2.2 u 

2.2 u 
2.2 u 

0.75 NJ 
4.3 u 

4.3 u 
2 J 

2.8 NJ 
4.3 u 

4.3 u 
4.3 u 

4.3 u 
4.3 u 

2.2 u 

0.46 NJ 
22 UJ 

220 u 

05 ss 14oc 

we 

1.9 u 
36 U 

74 u 
36 U 
36 U 

36 U 

36 U 
36 U 

1.9 u 

1.9 u 
I.9 u 

1.9 UJ 

1.9 u 

1.9 UJ 
3.6 U 
3.6 UJ 

0.2 J 
3.6 U 

1.9 UJ 
3.6 U 

3.6 U 
0.12 J 

3.6 U 
3.6 U 

1.9 u 

1.9 UJ 

19 u 

190 u 

QXLIFIERS: 

OS SS 140D 

ug/Kg 

1.8 U 

35 u 
72 U 
35 u 

35 u 

35 u 

35 u 
35 u 

1.8 U 
1.8 U 

1.8 U 

1.8 UJ 

1.8 U 
1.8 U 

3.5 u 
3.5 UJ 

0.16 J 

3.5 u 

1.8 UJ 
3.5 UJ 

3.5 u 
3.5 u 

0.14 J 
3.5 UJ 

1.8 U 

1.8 U 
1.9 UJ 

180 U 

OS SS140E 

ug/Kg 

1.8 U 

36 U 
73 u 
36 U 

36 U 
36 U 

36 U 

36 U 

1.8 U 
1.8 U 

1.8 U 

1.8 UJ 
1.8 U 

0.24 J 

3.6 U 
3.6 U 
3.6 U 

3.6 U 

1.8 UJ 
3.6 UJ 

3.6 U 
3.6 U 

3.6 U 
3.6 U 

1.8 UJ 

1.8 U 

0.23 NJ 
180 U 

C - results were confiied by GCYMS 
D - parameter identified iu an analysis at a secondary dilution factor 

J - estimated value 
NJ -presumptive evidence for the presence ofthe parameter at au estimated value 

U - not detected 

UJ - repotted quantitation lit is estimated 



B 

SAMPLE ID 

UNITS 

Acenaphthene 

Acenaphthylene 

kehraeme 
Benzo(a)anthraeene 

~o(a)Pyrene 
Ben.zo(b)fluoranthene 

Benzo(gh&xxylene 
Benzo(k)fluomnthene 

Bis(2dloroethoxy)methane 
Bis(2-chloroethyl)ether 

Bis(2chloroisopropyl)ether 
Bis(2sthylhexyl)phthaIate 

Bromophenyl-phenylether,4- 

ButybenzylphthaaIte 
Carbazole 

Chloro-3-methylphenol, 
Chloroaniline,4 

Chloronaphthalene,2- 

Chloropehnyl-phenylether,4- 
Chlorophenol,Z- 



SAMPLE ID 
UNITS 

Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

DibenzofWan 

DichIorobenxne,l,2- 

Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidiie,3,3- 

Dichlorophenol,Z& 
Diethylphthalate 

Dimethylphenol,Z,cl- 
Dimethylphthalate 
Dinitro-2-methylphenol,4,6- 

Dinitrophenol,P& 

Diitrotoluene,2,4- 
Dinitrotoluene,2,4- 
Fluoranthene 

Fluorene 
Hexachlorobenzene 



P 

SAMPLE ID 

UNITS 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

Isophorone 

Methylnaphthalene,2- 

Methylphenol,Z- 

Methylphenol& 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 

Naphthalene 
Nitroaniliie,2- 

Nitroauiliie,f- 

Nitroaniline,C 
Nitrobenzene 

Nitrophenol,2- 

Nitrophenol& 
Pcntachlorophcnol 

Phemnthrene 
Phenol 

Pyrene 
Trichlorobenzene,l,2,4- 
Trichlorophenol,2,4,5- 

Trichlorophenol,2,4,6- 



SAMPLE ID 
UNITS 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
cyanide 
Iron 

Lead 
Magnesium 
Manganese 

MercUf)J 

Nickel 

Selenium 
Silver 

Sodium 

Thallium 
Vanadium 

Zinc 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 5 - NAVAL STATION ROOSEVELT ROADS 

05ss140c 

mg/Kg 

6880 

10.6 U 
0.67 U 

92.5 

0.39 B 
0.63 u 

4520 

9 J 

15.6 

19.6 J 

0.11 u 
10300 

4.1 * 
2930 

696 J 
0.11 UJ 

4.2 U 

1020 B 
0.54 UJ 

1.9 B 
so0 u 

0:34 u 

43.4 J 
24.6 

OS SS 140D 

mg/Kg 

8720 

10.6 U 

0.67 U 

141 
0.46 B 

0.63 U 
4730 

8 J 

19.3 

28.8 J 

0.11 u 
12700 

4.7 * 

2860 

976 J 

0.11 UJ 
4.2 U 

923 B 

0.6 J 
1.4 u 

57s u 

0.34 u 

I 49.4 J 
38.6 

PUERTO RICO 

OS SS140E 

mg/Kg 

5770 

10.6 U 

0.67 U 

101 
0.42 B 

0.63 U 

3390 

5.8 J 

15.8 

16.1 J 

0.11 u 
9250 

3.1 * 

2470 

764 J 

0.1 UJ 
5.2 B 

1310 

0.54 UJ 
2.4 

so7 u 

0.34 UJ 

44.4 J 
22.4 

QUALIFIERS: 
B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit 

J - estimated value 
?!A = p.0: F&y& 

U -not detected 

UJ - repotid quantitation lit is estimated 
* - duplicate analysis is greater than control limit 



SAMPLE ID 
UNITS 

Acetone 
Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Butanone,l- 
Carbon disulfide 

Carbon tetrachloride 
Cblofobenzene 

Cblomtbane 
chloroform 

Chloromethane 
Dibromccbloromethane 

DichIoroethane,l,l- 
DichIoroethane,l,2- 

Dichloroethene, 1, l- 
Dichloro&hene,l,2- (total) 

Dichloroethene,cis-1,2- 

Dichloroethene,trans-1,2- 

06 GW 101 

UN- 

IO u 
SU 

5u 

5u 
10 u 

10 u 
5U 

SU 

SU 
10 u 
5u 

10 u 

SU 
5u 

5U 
SU 

5U 

NA 
NA 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06 SS 141 

W&Z 

16 UJ 
8U 

8U 

8U 

16 U 

16 UJ 
17 u 

8U 
8U 

16 U 

8U 
16 U 

8U 
8U 

8U 
8U 

NA 

8U 
8U 

06 SS 142 06 SS 143 06 SS 145 

we WG w-b 

R 
18 u 

18 IJ 

18 U 
36 U 

410 J 
110 u 

18 u 
18 UJ 

36 U 

18 u 

36 U 

18 u 
18 U 

18 U 
18 u 

NA 

18 U 

18 U 

180 J 370 J 
10 u 7u 

10 u 7u 

10 u 7u 

19 u 14 u 

19 UJ 14 UJ 
10 u 7u 

10 u 7u 
10 u 7u 

19 u 14 u 

10 u 7u 

19 u 14 u 

10 u 7u 
1.0 u 7u 

10 u 7u 

10 u 7u 
NA NA 

10 u 7u 

10 u 7u 

QUALIFIERS: 
-E - contention exceeds calibration range of GC/MS instrument 
J - estimated value 

NA - not analyzed 

R - result is rejected and unusable 
U - not detected 

UJ - reported quantitation limit is estimated 

06 SS 146 

we3 

06 SS 147 

WQ 

06 SS 148 

ug/Kg 

39 J 370 J 99 J 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

15 u 12 u 12 u 
15 UJ 12 UJ 12 UJ 

7u 3 J 6U 
7u 6U 6U 

7u 6U 6U 

15 u 12 u 12 u 
7u 6U 6U 

15 u 12 u 12 u 

7u 6U 6U 
7u 6U 6U 

7u 6U 6U 
7u 6U 6U 

NA NA NA 

7u 6U 6U 

7u 6U 6U 



SAMPLE ID 

UNITS 

Dichloropropane,l,Z- 

Dichloropropene,cis, 1,3- 
Dichloropropene,trans- 1,3- 

Ethylbenzene 
Hexanone,2- 

Methyl-2-pentanone,4 
Methylcne chloride 

Styrene 

Tetrachloroetlwe,l,1,2,2- 
Tetrachloroethene 

Toluene 
Trkhloroethane,l,l,1- 

Trichloroethane,l,l,2- 

Trichloroethene 
Viiyl acetate 
Vinyl chloride 

Xylene, o- 
Xylcnes(total) 
Xylem, m-, p 

06 GW 101 

Ugn 

SU 

SU 
SU 

SU 
10 u 
10 u 

SW 

5u 

5u 
5u 

5u 
5u 

5u 

5u 
10 u 
10 u 

NA 
5u 

NA 

. ) 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

06 SS 141 

WQ 

06 SS 142 

W&3 

8U 18 U 
8U 18 U 

8U 18 U 
8U 18 UJ 

16 U 36 UJ 
16 U 36 UJ 

24 590 

8U 18 UJ 
8U 18 UJ 

8U 31 UJ 
8U 14 J 
8U 18 U 

8U 18 U 
8U 18 U 

16 U 36 U 
16 U 36 U 
8U 18 UJ 

NA NA 
8U 18 US 

06 SS 143 

U&C 

10 u 
10 u 

10 u 
10 u 

19 u 
19 u 

9 J 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

19 u 
19 u 
10 u 

NA 
10 u 

06 SS 145 

Up/Kg 

06 SS 146 

we 

7u 7u 

7u 7u 

7u 7u 

7u 7u 
14 u 15 u 

14 u 15 u 

65 11 
7u 7u 

7u 7u 

7u 7u 

7 7u 

7u 7u 

7u 7u 

7u 7u 

14 u 15 u 
14 u 15 u 
7u 7u 

NA NA 
7u 7u 

QUALIFIERS: 
,E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 
NA - not analyzed 

R -result is rejected and unusable 

U - not detected 

UJ - reported quantitation limit is estimated 

06 SS 147 06 SS 148 

w’Kg WQ 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

12 u 12 u 
12 u 12 u 

39 u 23 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 
12 u 12 u 

12 u 12 u 
6U 6U 

NA NA 
6U 6U 



SAMPLE ID 06GW 101 06SS141 06SS142 06SSl43 06SS14S 06SS146 06SS147 06SS148 

UNITS ugn UglKg ud% UglKg u&m u&m ug/Kg wm 

Aldrill 0.0s u 2.s u 

kocior-1016 1 u 49 u 

Aroclor-1221 2u 100 u 

Aroclor-1232 1u 49 u 

Aroclor-1242 1 u 49 u 

Aroclor-1248 1 u 49 u 

Aroclor-12S4 1u 49 u 

Aroclor-1260 1 u 49 u 

BHC,alpha- 0.05 u 0.085 NJ 

BHC,beta- 0.05 u 0.8 NJ 

BHC,delta- 0.05 u 0.39 NJ 

BHC,gamma- 0.05 u 2.5 u 

Chlordane,alpha- 0.05 u 2.5 UJ 

Chlordane,gamma- 0.05 UJ 2.5 UJ 
DDD,4,4- 0.1 u 5.1 

DDE,4,4- 0.1 u 3 NJ 
DDT,4,4- 0.1 u 1 NJ 

Die&in 0.1 UJ 4.9 u 

Endow&n I 0.05 u 2,s u 

Endosulfan II 0.1 u 4.9 u 

Endosulfan sulfate 0.1 u 1 NJ 

Endtin 0.1 u 4.9 UJ 

Endrin aldehyde 0.1 u 4.9 u 

Endrin ketone 0.1 u 4.9 UJ 

Heptachlor 0.0017 NJ 0.36 J 

Heptachlor epoxide 0.05 u 2.S UJ 

Methoxychlor 0.05 UJ 2s u 

Toxaphene su 2so u 

B 

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

4.2 U 

82 U 

170 u 

82 U 

82 U 

82 U 

82 U 

82 U 

4.2 U 

1.1 J 

0.86 J 

0.13 NJ 

4.2 UJ 

4.2 U 

8.2 U 

8.2 U 

8.2 U 

4.2 UJ 

1.5 NJ 

8.2 UJ 

8.2 UJ 

8.2 UJ 
8.2 U 

8.2 U 

0.42 J 
4.2 UJ 

1.S J 

420 U 

2.2 u 2.3 U 0.3s J 2.2 u 2.2 u 

43 u 4s u s2 u 42 U 43 u 

86 u 92 U 110 u 90 u 86 u 

43 u 4s u s2 u 42 U 43 u 

43 u 4s u 52 u 42 U 43 u 

43 u 4s u s2 u 42 U 43 u 

43 u 4s u 52 u 42 U 43 u 

43 u 4s u 52 u 42 U 43 u 

2.2 u 2.3 UJ 2.7 U 2.2 u 2.2 u 

2.2 u 2.3 U 2.7 U 2.2 u 2.2 u 

2.2 u 2.3 U’ 2.7 U 2.2 u 2.2 u 

2.2 u 1.2 NJ 2.7 U 2.2 u 2.2 u 

2.2 u 2.3 U 2.7 U 2.2 UJ 2.2 u 

2.2 u 2.3 U 2.7 U 2.2 u 2.2 u 

0.75 NJ 4.5 UJ 5.2 u 4.2 U 4.3 u 

4.3 u 5.3 J 5.2 U 4.2 U 4.3 u 

4.3 u 1.1 J 5.2 U 4.2 UJ 4.3 u 

2 J 4.S UJ 5.2 U 4.2 U 4.3 u 

2.8 NJ 2.3 UJ 2.7 U 2.2 u 2.2 u 

4.3 u 0.15 NJ 5.2 U 4.2 U 4.3 u 

4.3 u 4.5 u 5.2 u 4.2 U 4.3 u 

4.3 u 0.1s NJ 5.2 u 4.2 U 4.3 u 

4.3 u 0.71 J s.2 u 4.2 U 4.3 u 

4.3 u 0.25 NJ 5.2 U 4.2 U 4.3 u 

2.2 u 0.17 J 2.7 U 0.11 J 2.2 UJ 

0.46 NJ 2.3 UJ 2.7 U 2.2 u 2.2 u 

22 UJ 24 UJ 27 U 22 u 22 u 

220 u 230 U 270 U 220 u 220 u 

QUALIFIERS: 
J - estimated value 

NJ - presumptive evidence for the presence of the parameter at an estimated value 
U - not detected 

UJ - reported quautitation limit is estimated 



SAMPLE ID 

UNITS 

Acenaphthene 

Acenaphthylene 

Mhracene 

Benzo(a)anthracene 

~tiahyrene 
Benzo@)fluoranthene 

Benzo(gh&erykne 

Benzo(k)fluoranthe-ne 

Bi@chloroethoxy)ane 

Bis(2-chlorcethyl) 

Bii2-chloroisopropyl)ether 

Bis(z-ethylhexyI)phthalate 

Bromophenyl-phenyl&er,4- 

Butylbsnzylphthaalte 

Carbszole 

Chloro-3-methylphenol,4- 

chloroanilii,c 

Chlorunaphthalene,P- 

Chloropebnyl-phenylethe+ 

Chlorophenol,P- 

CM=- 
Di-n-butylphthalate 

06 GW 101 

u& 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

2 J 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

- b 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

06 SS 141 

ugncg 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

R 

R 

2000 u 

R 

2000 u 

2000 u 

R 

2000 u 

2000 u 

R 

R 

2000 u 

2000 u 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06 SS 142 06 SS 143 06 SS 145 

WQ uglKg UglKg 

4400 u 2500 u 1900 u 

4400 u 2500 u 1900 u 

4400 u 2500 u 1900 u 

4400 u 2500 u 1900 u 

4400 u 2500 U 180 J 

4400 u 2500 u 180 J 

4400 u 2500 u 1900 u 

4400 u 2500 u 260 J 

* 4400 u 2500 u 1900 u 

44qo u 2500 u R 

4400 u 2500 u R 

IS000 2500 u 1900 u 

4400 u 2500 u R 

4400 u 2500 u 1900 u 

4400 u 2500 u 1900 u 

4400 u 2500 u R 

4400 u 2500 u 1900 u 

4400 u 2500 u 1900 u 

4400 u 2500 u R 

4400 u 2500 u R 

4400 u 2500 u 150 J 

4400 u 2500 u 1900 u 

06 SS 146 

ug/Kg 

1700 u 

1700 u 

I10 J 

1000 J 

270 J 

1300 J 

350 J 

2000 

1700 u 

R 

R 

1700 u 

R 

1700 u 

92 J 

R 

1700 u 

1700 u 

R 

R 

1400 J 

94 J 

06 SS 147 

ug/Kg 

1500 u 

1500 u 

1500 u 

lSO0 u 

lSO0 u 

tsoo u 

1500 u 

1500 u 

1500 u 

1500 u 

uoo u 

IS00 u 

IS00 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

06 SS 148 

upn<g 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

QUALIFIERS: 

J - estimated value 

R -result is rejected and unusable 

U -not detected 



SAMPLE ID 

UNITS 

Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

Dibenzofwan 

Dichlorobenzene, 1,2- 

Dichlorobenzene,l,3- 

Dichlombenzene, 1,4- 

Dichlombemidiie,3,3- 

Dichlomphenol,2,4- 

Diethylphthalate 

Dimethylphenol,2,4- 

Dimethylphthalate 

Dinitxw2-methylphenol,4,6- 

Dinitrophenof&+- 

Diitrotoluene,2,4- 

Dinitrotoluene,Z,C 

Fluoranthene 

Fluorene 

Hexachlorobenzcne 

Hexachlorobutadiene 

Hexachloroqclopentadicne 

Hexachloroethane 

06 GW 101 

ugn 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

53 u 

53 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

06SS 141 

ug/Kg 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

R 

2000 u 

R 

2000 u 

R 

R 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

2000 u 

06 SS 142 06 SS 143 

wk WQ 

4400 u 2500 u 

4400 u 2500 U 

4400 u 2500 u 

4400 u 2500 u 

4400 u 2500 u 

4400 u 2500 U 

4400 u 2500 u 

4400 u 2500 u 

4400 u 2500 u 

4400 u 2500 U 

4400 u 2500 U 

11000 u 6300 U 

11000 u 6300 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

4400 u 2500 U 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06 SS 145 

WQ 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

R 

1900 u 

R 

1900 u 

R 

R 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

1900 u 

QUALIFIERS: 

J - estimated value 

R - result is rejected and unusable 

i 

06 SS 146 

ug/Kg 

1700 u 

450 J 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

R 

1700 u 

R 

1700 u 

R 

R 

1700 u 

1700 u 

3200 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

06 SS 147 

ug/Kg 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

3800 U 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 U 

1500 u 

06 SS 148 

uglKg 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

U -notdete&d 



SAMPLE ID 

UNITS 

Indeno(l,2,3-cd) 

Isophorone 

Methyhmphthalcue,Z- 

MethylphenoI,Z- 

Methylphenol,C 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylarnine 

Naphthalene 

Nitroaniliie,P- 

NitroaniliieJ- 

Nitroaniliie$ 

Nitrobcnzene 

Nitrophenol,P- 

Nitropheuol,Q 

Phcnanthrene 

Phenol 

Pyrrne 
Trichlorobenzene, 1,2,4- 

TrichlorophenoI,2,4,5- 

Trichlorophenol,2,4,6- 

06 GW 101 

Ugn 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

53 u 

53 u 

53 u 

21 u 

21 u 

53 u 

53 u 

21 u 

21 u 

21 u 

21 u 

53 u 

21 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06SS141 

Ug/Kfi 

2000 u 

2000 u 

2000 u 

R 

R 

R 

R 

2000 u 

5000 u 

5000 u 

5000 u 

2000 u 

R 

R 

R 

2000 u 

R 

2000 u 

2000 u 

R 

R 

06SS142 06SS143 06SS145 

we UElKt2 ug/Kg 

4400 u 

4400 u 

4400 u 

4400 u 

4400 u 

4400 u 

4400 u 

4400 u 

11000 u 

11000 u 

11000 u 

4400 u 

4400 u 

11000 u 

11000 u 

4400 u 

4400 u 

4400 u 

4400 u 

11000 u 

4400 u 

2500 u 

2500 U 

2500 U 

2500 U 

2500 U 

2500 U 

2500 u 

2500 U 

6300 U 

6300 U 

6300 U 

2500 U 

2500 U 

6300 U 

6300 U 

2500 U 

2500 U 

2500 U 

2500 U 

6300 U 

2500 U 

1900 u 

1900 u 

1900 u 

R 

R 

R 

R 

1900 u 

4800 U 

4800 U 

4800 U 

1900 u 

R 

R 

R 

1900 u 

R 

1900 u 

1900 u 

R 

R 

06SS146 

wk 

700 J 

1700 u 

1700 u 

R 

R 

R 

R 

1700 u 

4300 u 

4300 u 

4300 u 

1700 u 

R 

R 

R 

1900 

R 

2100 

1700 u 

R 

R 

06SS 147 

W-Q 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

3800 U 

3800 U 

1500 u 

1500 u 

3800 U 

3800 U 

1500 u 

1500 u 

1500 u 

1500 u 

3800 U 

1500 u 

06SS148 

UdQ 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

4000 u 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

. 
QUALIFIERS: 

J - estimated value 

R -result is rejected and unusable 

U - not detected 



06 GW IOlB 

Ug/L 

48.9 J 
41.2 u 

3 u 

35.2 U 
0.6 u 

2.8 U 
58700 

10.4 UJ 
15.5 UJ 

8.5 J 
NA 

14.5 UJ 
I.8 u 

77500 

R 
0.2 UJ 

7.8 UJ 

2250 BU 
9.2 J 

6.3 U 
786000 J 

1.5 UJ 

17.9 J 
16.5 B 

06 SS 141 

mplrcg 

21600 
17.9 J 

17.5 
156 

0.47 B 

8.7 
51900 

59.8 
10.7 B 

5850 
0.16 U 

168000 

1210 J 

9980 

972 
0.15 u 

49.9 
1540 B 

0.75 u 

2.8 UJ 
13100 J 

0.47 UJ 
90.6 

3350 

06 SS 142 

miS3 

12400 

21.4 J 

21.4 
25.1 U 

0.82 B 

9.3 
15900 

110 
6.9 U 

1490 
0.36 U 

238000 
546 J 

14600 

766 
0.3 u 

108 

3690 
2.1 J 

3.2 UJ 
50100 J 

1.1 UJ 

145 
592 

06 SS 143 

mg/Kg 

20000 

6.3 J 

1.2 u 
100 

0.51 B 

2.1 UJ 
9920 

19 
23.7 

227 
0.19 u 

43400 
130 J 

12200 

808 
0.15 u 

10.2 B 

2760 
0.92 U 

1.7 UJ 

13100 J 
0.58 UJ 

118 
200 

06 SS 145 

w&z 

06 SS 146 

mg/Kg 

15100 18600 
20.1 J 19.8 J 

19.6 18.7 

410 509 

0.77 B 0.57 B 

3.9 5 
48200 61000 

40.6 39.4 

16.8 15.7 
739 774 
0.14 u 0.15 u 

38000 44900 

4760 J 5850 J 

10900 12700 

596 601 

0.45 0.68 

19.4 17.4 

2350 2200 
0.7 u 0.72 J 

1.3 UJ 1.3 UJ 

4940 J 7540 J 
0.43 UJ 0.44 UJ 

122 116 
1440 2010 

SAMPLE ID 

UNITS 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 
Cyanide 

Iron 
Lead 

Magnesium 

MaIlgrlXSe 
Memry 

Nickel 
Potassium 

Selenium 
Silver 

Sodium 

Thallium 

06 GW 1OlA 

4 

1200 
47.2 U 

3 u 

22.5 U 
1.5 B 
2.8 u 

62500 

IO.4 UJ 
15.5 UJ 
5.1 UJ 
10 u 

1730 
1.5 UJ 

80700 

R 
0.2 UJ 

7.8 UJ 
2180 U 

4.8 J 
6.3 U 

801000 J 
R 

30 J 
20.2 J 

__ 1 _- - ) 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

QUALIFIERS: 
B - value is greater than the Instrument Detection Limit but less than the Con&act Required Detection Limit 

J - estimated value 
NA -not analyzed 

R - result is rejected and unusable 
U -not detected 

UJ - reported quantitation limit is estimated 

06 SS 147 

mg/Kg 

1660 J 

2.4 UJ 

3.3 

24 B 
0.15 u 

1.3 UJ 
487000 

6.1 

2.3 U 
4.3 B 

0.12 u 
4040 J 

3.1 
3290 

75.5 

0.12 u 

4.6 UJ 
347 BU 

0.59 UJ 

1.1 UJ 

2800 J 
0.37 UJ 

9.3 B 
8.3 



SAMPLE ID 
UNITS 

Acetone 
J3enzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Butanone,P- 

Carbon diiulfide 
Carbontetracbloride 

Chlorobenzene 
Chloroethane 

Chloroform 

Dichloroethane,l,l- 
Dichloroethane, 1,2- 

Dichloroethene, 1,1 - 
Dichloroethene,l,l- (total) 
Dichloroethene,cis-l,Z- 

Dichloroethene,trans-1,2- 

06 SS 149DUP 

up/Kg 

06 SS 150 

W-Q 

06SS 151 06 SS 153 06SS 154 

Ugn<g W#g w&x 

62 J 560 J 450 J 
6U 10 u 7u 

6U 10 u 7u 

6U 10 u 7u 

12 u 20 u 14 u 

12 UJ 20 UJ 14 UJ 

6U 10 u 7u 
6U 10 u 7u 

6U 10 u 7u 

12 u 20 u 14 u 

6U 10 u 7u 

12 u 20 iJ 14 u 
6U 10 u 7u 

6U 10 u 7u 
6U 10 u 7u 

6U 10 u 7u 
NA NA NA 

6U 10 u 7u 
6U 10 u 7u 

- P _. 
9 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

220 J 350 EJ 

7u 1 J 
7u R 

7u R 
13 u R 

13 UJ 13 J 
7u R 

7u R 

7u R 

13 u R 

7u R 

13 u R 
7u R 

7u R 
7u R 

7u R 
NA NA 

7u R 
7u R 

QUALIFIERS: 

, E - concentration exceeds calibration range of GC/MS instrument 
J - estimated value 

NA - not analyzed 

R - result is rejected and unusable 
U -notdetected 

UJ -rep-ted quantitation lit is estimated 



SAMPLE ID 

UNlTS 

Dichloropropane,l,Z- 

Dichloropropene,cis,l,3- 
Dichloropropene,trans-1,3- 

Ethylbenzene 

Hexanone,Z- 
Methyl-2-pentanone,4- 

Methykne chloride 
Styrene 

Tetrachloroethane,l,1,2,2- 
Tetrachloroethene 

Toluene 
Trichloroethane,l,l,l- 
Trichloroethane,l,l,2- 

Trichloroethene 

Vinyl acetate 
Vinyl chloride 

Xylene, o- 
Xylenes(total) 

Xylems, m-, p 

06 SS 149DUP 

we 

06 SS 150 

uim 

06SS 151 06 SS 153 06 SS 154 

ug/I(g ug/Kg wa 

6U 10 u 7u 
6U 10 u 7u 
6U 10 u 7u 

6U 10 u 7u 

12 u 20 u 14 u 
12 u 20 u 14 u 
15 40 27 

6U 10 u 7u 
6U 10 u 7u 

6U 10 u 7u 
6U 10 u 7u 
6U 10 u 7u 
6U 10 u 7u 

6U 10 u 7u 
12 u 20 u 14 u 
12 u 20 u 14 u 

6U 10 u 7u 
NA NA NA 

6U 10 u 7u 

. 3 P 1 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 
SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

7u R 

7u R 

7u R 

7u 2 J 
13 u R 

13 u 11 J 
32 300 EJ 

7u R 
7u R 

7u R 
7u 18 J 

7u R 
7u R 

7u R 
13 u R 

13 u R 

7u 3 J 
NA NA 

7u 5 J 

QUALIFIERS: 
E - concentration exceeds calibration range of GC!/MS instrument 

J - estimated value 

NA - not analyzed 
R -result is rejected and unusable 

U -not detected 
UJ - reported qua!&&m limit is estimated 



SAMPLE ID 

UNITS 

Aldrh 
Aroclor-1016 

Aroclor-1221 
Aroclor-1232 

Aroclor-1242 
Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

BHC,alpha- 
BHC,beta- 

BHC,delta- 

BHC,gamma- 
Chlordane,alpha- 

Chlordane,gamma- 
DDD,4,4- 

DDE,4,4- 
DDT,4,4- 
Dieldrin 

Endow&n I 
Endosulfa II 

Endosulfan sulfate 
Endrin 

Endrin aldehyde 
Endrin ketone 
Heptachlor 

Heptachlor epoxide 

Methoxychlor 
Toxaphcne 

06 SS 149DUP 

ugncg 

2.1 u 

40 u 
81 U 

40 u 
40 u 

40 u 

40 u 

40 u 
2.1 u 

0.48 J 

2.1 u 
2.1 u 

2.1 u 

2.1 u 
4u 
4u 

4u 
4u 

2.1 u 
4u 

4u 
4u 

4u 
4u 

2.1 u 
2.1 u 

21 u 
210 u 

PESMCIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 

06 SS 150 

ug/Kg 

2.4 U 

47 u 
94 u 

47 u 
47 u 

47 u 

47 u 

47 u 
2.4 U 

2.4 U 

2.4 U 
2:4 U 

2.4 UJ 

2.4 UJ 
4.7 UJ 
4.7 u 

0.74 J 
4.7 u 

2.4 U 
4.7 u 

4.7 u 
4.7 u 

4.7 u 
4.7 u 
2.4 UJ 

2.4 U 

24 U 
240 U 

PUERTO RICO 

06 SS 151 06 SS 152 DUP 06 SS 153 

we 

06 SS 154 

Wk 

2.4 U 

47 u 
94 u 

47 u 
47 u 

47 u 
47 u 

47 u 

2.4 U 

2.4 UJ 
2.4 U 

2.4 UJ 

2.4 U 
2.4 U 

4.7 u 
0.68 J 

1.7 J 
0.064 NJ 

2.4 UJ 
0.33 J 

4.7 u 
4.7 u 

4.7 u 
4.7 u 

2.4 UJ 
2.4 U 

25 UJ 
240 U 

2.5 u 
48 U 

97 u 
48 U 

48 U 

48 U 
48 U 

48 U 

2.5 U 
0.43 NJ 

2.5 U 

2.5 U 

2.5 U 
2.5 u 

4.8 u 
4.8 U 

0.22 NJ 
0.44 J 

2.5 U 
4.8 U 

4.8 U 
0.31 J 

4.8 U 
4.8 U 

2.5 U 
2.5 U 

25 U 
250 U 

0.27 J 
40 u 

81 U 

40 u 
40 u 
40 u 

40 u 

40 u 

2.1 u 
2.1 u 

2.1 u 

2.1 u 

2.1 u 
2.1 u 

4u 
4u 

4u 
4u 

2.1 u 
4u 

4u 
4u 

4u 
4u 

2.1 UJ 

2.1 u 

21 u 
210 u 

2.1 u 

41 u 

82 LJ 
41 u 

41 u 
41 u 

41 u 

41 u 
2.1 u 

2.1 u 

2.1 u 

2.1 u 
1.5 NJ 

2.1 u 

4.1 u 
4.1 u 

4.1 UJ 
4.1 u 

2.1 u 
4.1 u 

4.1 u 
1.6 J 

4.1 u 
4.1 u 
2.1 UJ 

0.35 J 

21 u 
210 u 

QUALIFIERS: 
J - estimated value 

NJ - presumptive evidence for the presence ofthe parameter at an estimated value 
U -not detected 

UJ - reported quantitation limit is estimated 

06 SS 155C 

w& 

2.2 u 

43 u 
87 U 

43 u 

43 u 
43 u 

43 u 
43 u 

2.2 u 

2.2 u 

2.2 u 
2.2 u 

2.2 UJ 

2.2 u 
4.3 u 

4.3 u 
0.92 U 

4.3 u 

2.2 UJ 
4.3 UJ 

4.3 u 
0.11 J 

4.3 u 
4.3 u 
2.2 UJ 

0.13 NJ 

22 u 
220 u 

06 SS 155D 

w-b 

2.2 u 
42 U 

85 u 

42 U 
42 U 

42 U 
42 U 

42 U 

2.2 u 

2.2 u 

2.2 u 
2.2 u 

2.2 u 

2.2 u 
4.2 U 

4.2 U 
4.2 U 

4.2 U 

2.2 u 
4.2 U 

4.2 U 
4.2 U 

4.2 U 
4.2 U 
2.2 UJ 

2.2 u 

22 u 
220 u 



SAMPLE ID 
UNITS 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)ffuoranthene 
Bemo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methane 
Bis(2&lorc&hyDether 

Bis(2chloroisopropyl)ether 
Bis(2-sthylhexyl)phthalate 

Bromophenyl-phenylether,4- 
Bu@xnzylphthaalte 

Carbazole 
Chloro-3-methylphenol+ 
chl0roani1ine,4- 

Chloronaphthalene,2- 

Chloropehnyl-phenykther,4- 
Chiorophenol,Z- 

Chryspne 
Di-n-butylphthalats 

06 SS 149DUP 

Ug/Kg 

1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 

f 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

06 SS 150 

WY-Q 

2700 U 

2700 U 

2700 U 
2700 U 

2700 U 

2700 U 
2700 U 

2700 U 

2700 U 
2700 U 

2700 U 
2700 U 

2700 U 
2700 U 

2700 U 
2700 U 

2700 U 
2700 U 

2700 U 
2700 U 

2700 U 

2700 U 

06SS 151 

wm 

1800 U 

1800 U 

1800 U 

1800 U 
1800 U 

1800 U 
1800 U 

1800 U 

1800 U 
1800 U 

1800 U 

3300 

1800 U 
1800 U 

1800 U 

1800 U 

1800 U 
1800 U 

1800 U 

1800 U 
1800 U 

1800 U 

06SS153 

ug/Kg 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

06SS154 

U&Q 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

630 J 

1400 u 
1400 u 

1400 u 

1400 u 

1400 u 
1400 u 

1400 u 

1400 u 
1400 v 

1400 u 

QUALIFIERS: 

J - estimated value 
R -result is rejected and unusable 
U - not detected 



SAMPLE ID 

UNITS 

Aldrin 

Aroclor-1016 

Arcclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

BHC,alpha- 

BHC,beta- 

BHC,delta- 

BHC,gamma- 

Chlordane,aIpha- 

Chlordane,gamma- 

DDD,4,4- 

DDE,4,4- 

DDT,4,4- 

Die&in 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

End& aldehyde 

Endrin ketone 

Heptachlor 

Heptacblor epoxide 

Methoxychlor 

Toxaphene 

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06 SS ISSE 

UglKg 

1.9 u 

37 u 

75 u 

37 u 

37 u 

37 u 

37 u 

37u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 UJ 

1.9 u 

3.7 u 

0.8 J 

0.82 J 

3.7 u 

1.9 u 

3.7 u 

3.7 u 

3.7 u 

3.7 u , 

3.7 u 

1.9 UJ 

1.9 u 

19 u 

190 u 

QUALIFIERS: 

J - estimated value 

NJ -presumptive evidence for the presence ofthe parameter at an estimated value 

U - not detected 

UJ - reported quantitation limit is estimated 



J 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

SAMPLE ID 

UNITS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 

CoPper 
cyanide 

IrOIl 

Lead 
Magnesium 
Manganese 

MW 
Nickel 

Potassium 
Selenium 

Silver 

Sodium 
Thallium 

Vanadium 
ZiiC 

06 SS 155E 

mg/Kg 

24100 J 
2.8 J 

0.78 U 
129 

1.7 

2.7 
16000 

37.4 

82.3 
47.5 

0.13 u 
63600 J 

8.6 

3960 
3130 
0.12 u 

14.3 J 
363 BU 

0.62 UJ 
1.2 UJ 

2810 J 

0.39 UJ 
256 

39.1 _ 

QUALIFIERS: 

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Liit 

J - estimated value 

NA - not analyzed 
R ..I, :. .dr,-.t.(nA “A ,,nr,r?.h,* = Es”.. ..I . ..J.‘.s. a.... . . . . ..“..“.W 
U - not detected 
UJ - reported quantitation limit is estimated 



SAMPLE ID 

UNITS 

Acetone 

Benzene 
Bromodichloromethane 

Bromofonn 

Bromomethane 
Butanone,2- 

Carbon diiltide 
Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

chloroform 
Chloromethane 

Dibromochloromethane 

Dichloroethane,l,l- 
Dichloroethane, 1,2- 
Dichloroethene,l,l- 

Dichloroethene,l,P- (total) 

Dichloropropane, 1,2- 
Dichloropropene.cis-1,3- 
Dichloropropene,trans-1,3- 

Ethylbenzene 
Hexanone,Z 
Methyl-2-pentanone,4- 

Methylene chloride 

Styrene 
Tetrachloroethane,l,1,2,2- 
Tetrachloroethene 

Toluene 

Trichloroethane,l,l,1- 
Trichlorocthane, 1,1,2- 

Trichloroethene 
Vinyl acetate 

Vinyl chloride 
Xyklles(tota1) 

07 GW 101 

Ugn 

10 u 

SU 

SU 

SU 
10 u 

10 u 
su 

5U 
5U 

10 u 
SU 

10 u 

‘5 u 
SU 

SU 
sir 

sir 
5u 

SG 

su 

SU 

10 u 
10 u 

SU 
5u 

5U 
SU 

SU 

SU 
5U 

5 u 
10 u 

10 u 
5U 

VOLATILE ORGANIC tiMPOUNDS Dh’ECTED IN THE GROUNDWATER 

07 GW 102 

Ugn 

15 J 
SU 

5U 

5U 

10 u 

10 u 
5U 
5U 

SU 

10 u 
5U 

10 u 
SU 

5U 
SU 

5U 
5U 

SU 
5U 

5u 

SU 

10 u 
10 u 
5U 

5U 

SU 
5U 

5U 
5U 

SU 

: u 
10 u 

10 u 
SU 

SITE 7 - NAVAL STATION ROOSEVELT ROADS 

07 GW 103 

UglL 

16 J 
SU 

5u 

SU 

10 u 
ld u 

3 J 
SU 

5U 
10 u 
5U 

10 u 
5I.l 

SU 
SU 

SU 
SU 

SU 
SU 

5U 
5U 

10 u 
10 u 
5U 

SU 

SU 
5U 

5u 

5u 

5U 

5 u 
10 u 
10 u 
5U 

PUERTO RICO 

07 GW 104 

Ugn 

22 J 
SU 

5u 

SU 

10 u 
10 u 

5 J 
SU 

5U 
10 u 

SU 

10 u 
5U 

5u 

SU 
‘5U 

5U 

5U 
5U 

5u 

5U 

10 u 
10 u 

3 J 
5U 

5U 
5U 

5U 

5U 
5U 

5 u 
10 u 

10 u 
5U 

Qualiiers: 
J - estimated value 
U - not detected 

07 GW 105 

Ugn 

13 J 

5u 

5U 

5U 
10 u 

10 u 

5U 
5U 
SU 

10 u 

5U 
10 u 

5U 

3 J 
5u 

5U 

7 

5U 
SU 

5U 
5U 

10 u 
10 u 
5U 

5U 

5U 
5U 

5U 

SU 
SU 

5U 
10 u 

10 u 
5U 

07 GW 106 

W- 

22 J 
5U 

5U 

5u 

10 u 

10 u 
5U 

5U 
SU 

10 u 
5U 

10 u 
SU 

5U 

5U 
SU 

SU 
SU 

5U 
SU 

5U 
10 u 

10 u 
3 J 

5U 
5u 

5U 

5U 

5U 
SU 

5U 
10 u 

10 u 
5U 

07 GW 106 

U@ 

11 J 

5U 

5U 

5U 

10 u 
10 u 

SU 

su 
5u 

10 u 

5U 

10 u 
5U 

5U 
5U 

5U 

SU 
5U 

5U 
SU 

5u 

10 u 

10 u 
5U 

5U 
5U 

SU 

.5 u 
SU 

SU 

5U 
SU 

10 u 
SU 

07 GW 107 

ug/L 

19 J 
5U 

SU 

SU 

10 u 

10 u 

5U 
5U 

5U 
10 u 

SU 
10 u 

SU 

5U 
SU 

su 

5 u 
5u 

5U 
SU 

5U 
10 u 

10 u 
3 J 

SU 
5U 

5U 

5U 
5U 

SU 

5U 
10 u 

10 u 
5U 



SAMPLE ID 
UNITS 

Aldlin ’ 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 

A&or-1242 
Aroclor-1248 
A&or-1254 

Amclor-1260 
BHC,alpha- 

BHC,beta- 
BHC,delta- 

BHC,gamma- 
cblordene,alpha- 

Chlofdane,gamma- 
DDD,4,4- 
DDE,4,4- 

DDT,4,4- 
Die&in 
Endosulfan I 

Endosulfan II 

Endosulfan sulfate 
Et&in 

Endrin aldehyde 

En&in ketone 

Heptachlot 
Heptechlor epoxide 

Methoxychlor 

Toxaphene 

07 GW 101 

Ugn 

0.13 u 

2.6 U 
5.2 u 

2.6 U 
2.6 U 

2.6 U 
2.6 U 
2.6 U 

0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.26 U 
0.26 U 
0.26 U 

0.26 U 
0.13 u 

0.26 U 

0.26 U 
0.26 U 

0.26 U 

0.26 U 

0.13 u 

0.13 u 

1.3 u 

13 u 

PESTICIDES&CBS COMPOUNDS DETECTED IN THE GROUNDWATER 
SITE 7 - NAVAL STATION ROOSEVELT ROADS 

07 GW 102 

U&V-L 

0.0064 U 

0.13 u 

0.26 U 

0.13 u 
0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.0064 U 
0.0064 U 

0.0064 U 

0.0064 U 
0.0064 U 

0.0064 U 
0.013 u 
0.013 u 

0.013 u 

0.013 u 

0.0064 U 

0.013 u 

0.013 u 

0.013 u 

0.013 u 

0.013 u 

0.0064 U 

0.0064 U 
0.064 U 

0.64 U 

07 GW IO3 

WJ- 

0.32 U 

6.4 U 

13 u 

6.4 U 
6.4 U 

6.4 U 
6.4 U 

6.4 U 
0.32 U 
0.32 U 

0.32 U 

0.32 U 
0.32 U 

0.32 U 
0.64 U 

0.64 U 
0.64 U 
0.64 U 

0.32 U 
0.64 U 

0.64 U 

0.64 U 
0.64 U 

0.64 U 

0.32 U 
0.32 U 

3.2 U 

32 U 

PUERTO RICO 

07 GW 104 

Ugn 

0.0062 U 
0.12 u 

0.25 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.0062 U 
0.0062 U 
0.0062 U 

0.0062 U 

0.0062 U 
0.0062 U 

0.012 u 

0.012 u 

0.012 u 

0.612 u 

0.0062 U 

0.012 u 

0.012 jJ 

0.012 u 

0.012 u 

0.012 u 

0.0062 U 

0.0062 U 
0.012 u 

0.62 U 

Qua!ifiersr 
U - not detected 

07GW105 

W- 

0.0064 U 

0.13 u 
0.26 U 

0.13 u 
0.13 u 

0.13 u 
0.13 u 

0.13 u 

0.0064 U 
0.0064 U 
0.0064 U 

0.0064 U 

0.0064 U 
0.0064 U 

0.013 u 

0.013 u 

0.013 u 

0.013 u 

0.0064 U 

0.013 u 

0.013 u 

0.013 u 
0.013 u 

0.013 u 

0.0064 U 
0.0064 U 

0.064 U 

0.64 U 

07 GW 106 

Ugn 

0.0064 U 

0.13 u 

0.26 U 
0.13 u 

0.13 u 

0.13 u 
0.13 u 
0.13 u 

0.0064 U 
0.0064 U 

0.0064 U 
0.0064 U 

0.0064 U 
0.0064 U 

0.013 u 
0.013 u 
0.013 w 

0.013 u 

0.0064 U 
0.013 u 

0.013 u 

0.013 u 
0.013 u 

0.013 u 

0.0064 U 

0.0064 U 

0.064 U 

0.64 U 

07 GW 107 

W- 

0.0065 U 

0.13 u 

0.26 U 
0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.0065 U 

0.0065 U 
0.0065 U 

0.0065 U 

0.0065 U 
0.0065 U 

0.013 u 
0.013 u 
0.013 u 

0.013 u 
0.0065 U 

0.013 u 

0.013 u 

0.013 u 

0.013 u 
0.013 u 

0.0065 U 

0.0065 U 

0.065 U 
0.65 U 

07GW108 

Ug/L 

0.0069 U 
0.14 u 

0.28 U 

0.14 u 
0.14 u 

0.14 u 
0.14 u 
0.14 u 

0.0069 U 
0.0069 U 

0.0069 U 

0.0069 U 
0.0069 u 

0.0069 U 

0.014 u 
0.014 u 
0.014 u 

0.014 u 

0.0069 U 
0.014 u 

0.014 u 

0.014 u 
0.014 u 

0.014 u 

0.0069 U 

0.0069 U 
0.069 U 

0.69 U 



SAMPLE ID 

UNITS 

Acenaphthene 

Acenaphthylene 

.hthracene 

Benzo(a)anthracene 

~o(4w~~ 

Benzo@)fluoranlhene 

Benzo(@&etylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methene 

Bis(2-chloroethyl)et 

Bii2-chloroisopropyl)ether 

Bii2-ethylhexyl)phthalete 

Bromophenyl-phenylether,4 

Butylbemylphthaake 

Carbazole 

Chloro-3-methylphenol, 

ChIoroaniline,4 

Chloronaphthalene,2- 

Cbloropehnyl-phenylether,4 

Chlorophenol,Z- 

Chrysene 

3 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 

SITE 7 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 101 07 GW 102 07 GW 103 07 GW 104 07GW 105 07 GW 106 07 GW 107 07 GW 108 

ug/L ug/L w- u& Ugn Ugn 47-L “!& 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

1 J 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

2ou . 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

io u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

i J 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

6 J 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

2 J 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

5 J 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

Qualiiers: 

J-estimatedvalue 

R - rejected value 

U -not detected 



SAMPLE ID 

UNITS 

Di-n-butylphthalate 

Di-n-octylphtbalate 

Dibenzo(a,h)anthracene 

Dibenzofkan 

Dichlorobenzene,l,Z- 

Dichlorobenzene,l,3- 

Dichlorobenzene,l,4 

Dichlorobenziclme,3,3- 

Dichlorophenol,2,4- 

Diethylphthalate 

Dimethylphenol,Z,C 

Diiethylphthalate 

Diitro-2-methylphenol,4,6- 

Diitrophenol,2,4- 

Diitrotoluene,2,4- 

Dinitrotoluene,2,4- 

Fluoranthene 

Fluorene 

Hexachlorolxnzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

07 GW 101 

UN- 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 

07 GW 102 

ug/L 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 103 

u& 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

07 GW 104 

Ugn 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

Qualifiers: 

J - estimated value 

R -rejected value 

U -not detected 

07 GW 105 

W-L 

6 J 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

3 P 

07 GW 106 

ugn 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

07 GW 107 

ugn 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

51 u 

51 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

07 GW 108 

W- 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

53 u 

53 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 



SAMPLE ID 

UNITS 

Indeno(l,2,3-cd)pyrene 
Isophorone 

Methylnaphthalene,2- 

Methylphenol,Z- 

Methylphenol,C 
N-nitroscdi-n-propylamine 

N-nitrosodiphenylamine 

Naphthalene 
Nitroaniline,Z- 

Nitroaniline,3- 
Nitroaniliie& 

Nitrobenzene 

Nitrophenol,2- 
Nitrophenol,C 
Pentachlorophenol 

Phenanthrene 

Phenol 

pYr= 
Trichloroknzene, 1,2,4- 
Trichlorophenol,2,4,5- 

Trichlorophenol,2,4,6- 

07 GW 101 

ugn 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 

SITE 7 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 102 

UgflL 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 v 

51 u 

20 u 

20 u 

20 u 

20 u 

51 U 

20 u 

07 GW 103 07 GW 104 07 GW 105 

Ug/L ugn ugn 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

07GW106 

ug/L 

R 

R 
R 

R 

R 
R 

R 

R 

R 
R 

R 
R 

R 

R 
R 

R 

R 
R 

R 

R 
R 

07GW107 

ug/L 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

51 u 
51 u 

51 u 

21 u 

21 u 

51 u 

51 u 

21 u 

21 u 

21 u 

21 u 

51 u 
21 u 

07 GW 108 

Ug/L 

21 u 

21 u 

21 u 

21 u 
21 u 

21 u 

21 u 

21 u 

53 u 

53 u 

53 u 

21 u 

21 u 

53 u 

53 u 

21 u 

21 u 

21 u 

21 u 

53 u 

21 u 

Qualifiers: 
J - estimated value 

R - rejected value 

U -not detected 



SAMPLE ID 

Ah&urn 
Antimony 

.4l%IliC 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

cobalt 

%P= 
IrOll 

Lead 
Magnesium 

MCllQpllese 
MercUly 

Nickel 

Selenium 
SilVer 

Sodium 

Thallium 
Vanadium 

ZiiC 

cyanide 

07 GW 1OlA 

WfL 

4700 J 
47.2 U 

7.8 B 
294 
0.6 U 

3.9 B 

136000 J 

10.3 UJ 

177 
37.4 

32000 J 
9 UJ 

266000 

775 
0.2 UJ 

42.4 
94200 J 

12 UJ 

6.3 U 
2810000 J 

7.5 UJ 
65.9 

40.1 
10 UJ 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER 

SITE 7 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

07 GW 1OlB 

UglL 

104 u 
47.2 U 

3u 
119 B 

0.6 U 
2.8 u 

105000 

10.3 UJ 
9.6 U 

8B 

119 
9 UJ 

270000 

215 
0.2 UJ 

18.7 u 
88700 J 

24 U 

6.3 U 
2630000 J 

7.5 UJ 
52.1 

12.1 u 

07 GW 102A 

Ug/L 

101 UJ 
47.2 U 

3u 
40.6 B 

0.6 U 
2.8 U 

111000 
10.3 UJ 

9.6 U 

5.1 u 

691 J 
9u 

186000 

395 J 
0.2 UJ 

18.7 U 
106000 J 

12 UJ 

6.3 U 
195000 J 

1.5 UJ 
14.3 u 

12.1 u 

10 UJ . NA 

82.5 U 

256 

3u 
39 B 

0.6 U 
2.8 U 

137000 

10.3 UJ 
9.6 U 

5.1 u 

85 B 
9 UJ 

338000 

246 
0.2 UJ 

18.7 u 
156000 J 

24 UJ 

6.3 U 
3340000 J 

7.5 UJ 

14.3 u 
12.1 u 

NA 

49100 J 

47.2 UJ 

34.8 J 
178 J 

2.2 J 
6.2 J 

1530000 J 

91.8 J 
33.6 J 

296 J 

59300 J 
1.8 UJ 

1440000 J 

1140 J 
0.2 UJ 

36.8 J 
326000 J 

12 UJ 

6.3 J 

10100000 J 
7.5 UJ 

172 J 
285 J 

10 UJ 

39.2 UJ 

47.2 UJ 
7 J 

77 J 
0.8 UJ 

2.8 UJ 

253000 J 
5.9 UJ 

15.5 UJ 

10.9 J 
16 J 

18 UJ 
1280000 J 

155 J 

0.2 UJ 

7.8 UJ 
374000 J 

12 UJ 

6.3 UJ 
10300000 J 

7.5 UJ 

8.5 UJ 
22.5 J 

NA 

3390 J 

47.2 U 
15 u 

98.4 B 
0.6 U 

2.8 U 

358000 
10.3 UJ 

9.6 U 

30.6 
9620 J 

9 UJ 
1300000 

2160 J 

0.2 UJ 

18.7 U 
408000 J 

12 UJ 

6.3 U 
14800000 J 

7.5 UJ 

14.3 u 
125 

10 u 

Qualiiers: 

B - value is greater than the Instrument Detection Limit but leas than the Contract Required Detection Lit 
J - estimated value 

R - result is rejected and unusable 
U - not detected 

UJ - reported quantitation hit is estimated 

07 GW 102B 

Ug/L 

07 GW 103A 

U!& 

07 GW 103B 

UglL 

07 GW 104A 

W- 

07 GW 104B 

Ug/L 

98.2 u 

47.2 U 
3 UJ 

80.6 B 
0.6 U 

2.8 U 
347000 

10.3 UJ 

9.6 U 
9.4 B 

305 

9u 
1300000 

1950 

0.2 UJ 
18.7 U 

405000 J 
24 UJ 

6.3 U 

15900000 J 
15 UJ 

14.3 u 
12.1 u 

NA 



SAMPLE ID 

UNITS 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 
Bromomethane 
Butanone,Z 

Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 

Chloromethane 
Dibromochloromethane 

Dichloroethane,l,l- 
Dichloroethne,l,Z- 
Dichloroethene,l,l- 

Dichloroethene,l,2- (total) 
Dichloropropane, 1,2- 

Dichloropropene,cis-1,3- 

Dichloropropcne,trans- 1,3- 

Ethylbenzene 
Hexanone,Z- 

MethylSqntanone,4- 

Methylene chloride 
Styrene 

Tetrachlorcethne 112 2- , t 9 , 
Tetrachloroethene 

Toluene 

Trichlorcethane,l,l,l- 
Trichloroethane, 1,1,2- 
Trichloroethene 

Vinyl acetate 
Vinyl ChIOride 

Xylenes(tota1) 

07 GW 108 

UglL 

07 GW 109 

ugn 

22 J 12 J 

SU 5U 

5U 5U 

5U 5U 
10 u 10 u 

10 u 10 u 

5U 5U 

SU SU 

SU SU 

10 u 10 u 
SU 5v 

10 u 10 u 

SU 5U 

5U 5U 

JU 5U 

5U 5U 

5U SU 

SU 5U 

s&J 5U 

SU 5U 

5U 5U 

10 u 10 u 

10 u 10 u 
3 J 5U 

5U 5U 

SU 5U 

5U 5u 

SU 5U 

5U SU 

SU 5U 

su 5U 

10 u 5U 
10 u 10 u 

su 5U 

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER 
SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07GW 110 

Ugn 

20 J 

5U 
5U 

5u 

10 u 

10 u 
6 

5U 
5U 

10 u 
5U 

10 u 
5U 

SU 
5U 

5U 

5U 
5u 

SU 

SU 
SU 

10 u 

10 u 
5U 

5U 

5U 
5U 

SU 

5U 
5u 

5U 

SU 

10 u 
5U 

Qualifiers: 

J - estimated value 
U - not detected 



SAMPLE ID 

UNITS 

Akilin 
Aroclor-1016 

Aroclor-122 1 
Aroclor-1232 

Aroclor-1242 
Aroclor-1248 

A&or-1254 

Aroclor-1260 
BHC,alpha- 

BHC,beta- 

BHC,delta- 
BHC,gamma- 

Chlordane,alpha- 

Chlordane,gamrna- 

DDD,4,4- 
DDE,4,4- 
DDT,4,4- 

Die&in 

Endosulfan I 
Endow&n II 

Endosulfb sulfate 
Endrin 
Endrin aldehyde 

Endrin ketone 

Heptachlor 
Heptachlor epoxide 

MethoxychIor 

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER 
SITE 7 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 109DUP 07 GW 1lODUP 

0.0064 U 
0.13 u 

0.26 U 
0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.13 u 

0.0064 U 
0.0064 U 

0.0064 U 

0.0064 U 
0.0064 U 

0.0064 U 
0.013 u 

0.013 u 

0.013 u 

0.013 u 

0.0064 U 
0.013 u 

0.013 u 
0.013 u 
0.013 u 

0.013 u 

0.0064 U 
0.0064 U 

0.064 u 

0.64 U 

Ugn 

0.32 U 

6.4 U 

13 u 

6.4 U 

6.4 U 
6.4 U 

6.4 u 

6.4 U 

0.32 U 
0.32 U 

0.32 U 

0.32 U 

0.32 U 

0.32 U 
0.64 U 

0.64 U 
0.64 U 

0.64 U 

0.32 U 
0.64 U 

0.64 U 
0.64 U 

0.64 U 
0.64 U , 

0.32 U 
0.32 U 

3.2 U 

32 U 

Gua!tt%s: 

U - not detected 



SAMPLE ID 

UNITS 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

~44iv~e 
Benm(h)fluoranthene 

Benzo(g&&e@ne 

Be@k)fluoranthene 

Bis(2-chloroethoxy)rnethane 

Bii2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

Bromophenyl-phenylether,4 

Butylbenzylphthaalte 

Carbazole 

Chloro-3-methylphenol, 

Chloroaniliie,C 

Chloronaphthalene,2- 

Chloropehnyl-phenylether,4 

Chlorophenol,Z- 

Chrysene 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 

SITE 7 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 109DUP 07 GW 1 IODUP 

Ug/L Ugn 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

26 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

Qualiiers: 

J - estimated value 

R - rejected value 

U - not detected 



SAMPLE ID 
UNITS 

Di-n-butylphthalate 

Di-n-octylphthalate 
Dibenzo(a,h)anthracene 

Dibenzofiran 
Dichlorobenzene,l,2- 

Dichlorobenzene, 1,3- 

Dichlorobenzene,l,C 
Dichlorobcnzidme,3,3- 

Dichlorophenol,Z,rl- 
Diethylphthalate 

Dimethylphenol,2,4 
Dimethylphthalate 

Din&-2-methylphenol,4,6- 

Ditrophenol,2,4- 
Dinitrotoluene,2,4 
Dinitrotoluene,2,4- 

Fiuofanihene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclop~tadiene 
Hexachloroethane 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 
SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 109DUP 07 GW 1lODUP 

Ugn Ugn 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

2ou ’ 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

Qualifiers: 

J - estimated value 

R - rejected value 

U - not detected 



SAMPLE ID 

UNITS 

Indeno(l,2,3-cd)pyrene 

Isophorone 

Methylnaphthalene,Z- 

Methylphenol,2- 

Methylphenol,C 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Naphthakne 

Nitroaniline,2- 

Nitroaniliie,3- 

Nitroaniline,l(- 

Nitrobenzene 

Nitrophenol,Z- 

Nitrophenol,4- 

Pentachlorophenol 

Phemnthrene 

Phenol 

slene 
Trichlorobcnzene,l,2,4- 

TrichlorophenoI,2,4,S- 

Trichlorophenol,2,4,6- 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER 

SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 109DUP 07 GW 1 IODUP 

Ug/L w- 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

Qualiiefs: 

J - estimated value 

R - rejected value 

U - not detected 



SAMPLE ID 

UNIT 

Aluminum 

Antimony 

Al-StiC 

Barium 

Beryllium 

Cadmium 

Calcium 

Cobalt 

CoPPa 
IrOll 

Lead 

Magnesium 

Maneanese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

zinc 
Cyanide 

07 GW 105A 

Ugn 

416 J 
47.2 U 

3u 

35.2 U 

0.6 U 
2.8 u 

312000 

10.3 UJ 

9.6 U 
5.2 B 

4810 J 

9 UJ 

454000 

78 J 

0.2 UJ 

18.7 U 
1420000 J 

12 UJ 
6.3 U 

20100000 J 
7.5 UJ 

14.3 u 
12.1 u 

10 UJ 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER 
SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 105B 

Ug/L 

93.2 U 
47.2 U 

3u 

35.2 U 

0.6 U 
2.8 U 

270000 

10.3 UJ 
9.6 U 
8.7 B 

740 

1.8 UJ 

442000 

60.5 

0.2 UJ 

18.7 U 
159000 J 

24 UJ 
6.3 U 

31300000 J 

7.5 UJ 
14.3 u 
12.1 u 

NA 

07 GW 106A 

UglL 

498 J 

47.2 UJ 
3 UJ 

60.7 J 
0.8 UJ 

2.8 UJ 

198000 J 
5.9 UJ 

15.5 UJ 
9.9 J 

1410 J 
4.8 J 

249000 J 

518 J 

0.2 UJ 
7.8 UJ 

93600 J 
12 UJ 

6.3 UJ 

2190000 J 
1.5 UJ 

8.5 UJ 
21.1 J 

10 UJ 

07 GW 106B 

UglL 

39.2 UJ 

47.2 UJ 
3 UJ 

57.7 J 
0.8 UJ 

2.8 UJ 
183000 J 

5.9 UJ 

15.5 UJ 
5.1 UJ 

38 J 
1.8 UJ 

228000 J 

443 J 

0.2 UJ 
7.8 UJ 

71900 J 
12 UJ 

6.3 UJ 

1560000 J 
1.5 UJ 
8.5 UJ 

12.1 UJ 
NA 

07 GW 107A 

UlZ%- 

2690 J 
47.2 u 

3u 

35.2 U 

0.6 U 

2.8 U 
139000 

10.3 UJ 
9.6 U 

13 B 
7150 J 

2.7 J 

67400 

,102 J 
0.2 UJ 

18.7 U 
10400 J 

2.5 J 

6.3 U 
222000 J 

1.5 UJ 

18 B 
16.7 B 

10 UJ 

07 GW 107B 

Ug/t 

108 U 

47.2 U 
3u 

35.2 U 
0.6 U 

2.8 U 

89800 

10.3 UJ 

9.6 U 
5.1 u 

51.9 B 

1.8 U 

61600 
41.4 

0.2 UJ 

18.7 U 
9320 J 

2.4 U 

6.3 U 
194000 J 

1.5 UJ 
14.3 u 

12.1 u 
NA 

07 GW 108A 

UN- 

2210 J 
47.2 U 

30.6 

60.2 B 

0.6 U 

2.8 U 
472000 

10.3 UJ 
9.6 U 

17.1 B 

6650 J 
9 UJ 

1360000 
80.9 J 

0.2 UJ 

18.7 U 
405000 J 

12 UJ 
6.3 U 

12500000 J 

7.5 UJ 
14.3 u 
12.1 u 

10 UJ 

Qualifiers: 
B - value is greater thanthe Instrument Detection Limit but less than the Contract Required Detection Lit 

J - estimated value 
R - result is rejected and unusable 

U - not detected 
UJ - reported quantitation limit is estimated 

07 GW 108B 

UglL 

60.2 U 

47.2 U 
3 UJ 

62.4 B 
0.6 U 

2.8 U 

345000 

10.3 UJ 

9.6 U 

5.1 u 

39.2 B 
1.8 U 

1410000 

28.8 

0.2 UJ 

18.7 U 

369000 J 
24 UJ 

6.3 U 

9900000 J 
15 UJ 

14.3 u 
12.1 u 

NA 



SAMPLE ID 

UNIT 

Antimony 

Arsenic 

Barium 
Beryllium ’ 

Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 
Magnesium 

Manganese 
Mi?KXlly 
Nickel 

Potassium 

Selenium 
Silver 

Sodium 
Thallium 

Vanadium 
zinc 

cyanide 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER 
SITE 7 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

07 GW 109A 

US- 

4820 J 

47.2 UJ 
3 UJ 

70.1 J 
0.8 UJ 

2.8 UJ 
195000 J 

5.9 UJ 
IS.5 UJ 

28.2 UJ 

6730 J 
3.1 J 

229000 J 
532 J 

0.2 UJ 
7.8 UJ 

76500 J 
12 UJ 

6.3 UJ 

1600000 J 
1.5 UJ 

8.5 UJ 
23.2 J 

10 UJ 

07 GW 109B 

Ug/L 

39.2 UJ 

47.2 UJ 

3 UJ 
67.4 J 

0.8 UJ 
2.8 UJ 

202000 J 
5.9 UJ 

15.5 UJ 
5.1 UJ 

94.3 J 

1.8 UJ 
268000 J 

463 J 
0.2 UJ 

7.8 UJ 
91700 J 

12 UJ 

6.3 UJ 
1880000 J 

7.5 UJ 
8.5 UJ 

12.1 UJ 

NA 

07GW 1lOA 

UglL 

35900 J 
47.2 UJ 

22.2 J 

163 J 
2 J 

3.6 J 
1550000 J 

67.8 J 

15.5 UJ 
160 J 

34500 J 
100 J 

1390000 J 

922 J 
0.2 UJ 

9.6 J 
298000 J 

12 UJ 
8.4 J 

10600000 J 
7.5 UJ 

137 J 

237 J 
10 UJ 

07GW 1lOB 

Ugn. 

62.9 J 

47.2 UJ 

4.3 J 
74.1 J 

0.8 UJ 

2.8 UJ 
300000 J 

5.9 UJ 
15.5 UJ 

5.1 UJ 

92.8 J 
18 UJ 

1320000 J 

172 J 

0.2 UJ 
7.8 UJ 

440000 J 

12 UJ 
6.3 UJ 

10700000 J 

7.5 UJ 
8.5 UJ 

18.2 J 
NA 

Qualifiers: 
B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit 

J - estimated value 
R -result is rejected and unusable 

u - not detected 
UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

Acetone 130 u 
Benzene 6U 

Bromodichloromethane 6U 
Bromofonn 6U 
Bromomethane 11 u 
Butanone,2- 11 UJ 
Carbon diiultide 21 u 
ClUbOLlt&ldllOri& 6U 
ChIorobenzene 6U 
Chloroethane 11 u 
Chlorofolm 6U 

Chloromethane 11 u 
Dibromcchloromethane 6U 
DichIoroethane,l,l- 6U 
Dichloroethane, 1,2- 6U 
Dichloroethene -1,2 (cis) 6U 
Dichloroethene,l,l- 6U 
Dichloro&hene,l,2- (total) 6U 
Dichtoropropane, 1,2- 6U 
Dichloropropene,cis, 1,3- 6U 
Dichloropropene,trans-1,3- 6U 
Ethylbenzme 6U 
Hexanone,Z- 11 u 
Methyl-2-pcntanone,4 11 u 
Methylme chloride 27 U 
Styrme 6U 
Tetrachtoroethane, 1,1,2,2- 6U 
TetrachIoroethcne 6U 
Tolume 6U 
Trichlorwthane,l,l,1- 6U 
Trichloroethane,l,l,2- 6U 
Trichloroethme 6U 
Vinyl acetate 11 u 
Vinyl chloride 11 u 
Xylme, m-, p 6U 
Xylme, o- 6U 

VOLATILE ORWNIC COMPOUN/DS DETECTED IN THE SOIL 

10 SS 156 
w&z 

SITE 10 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

10 ss 158DUP 10 ss 159 10 SS 161 

w% UglKg wK!z 

10 UJ 40 u II u 
6U SU 6U 
6U 5u 6U 
6U SU 6U 

11 U 11 u 11 u 
11 UJ 11 u 11 u 
15 u 7u 7J 
6U 5u 6U 
6U SU 6 UJ 

11 u 11 u 11 u 
6U 5u 6U 

11 u 11 u 11 u 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 

6V 5u 6 UJ 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6 UJ 

11 u 11 u 11 UJ 
11 u 11 u 11 UJ 
32 U 29 u 20 u 
6U 5u 6 UJ 
6U 5u 6 UJ 
6U 5u 6 UJ 
6U 5u 6 UJ 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 

11 u 11 u 11 u 
11 u 11 u 11 u 
6 U- 5u 6 UJ 
6U 5U 6 UJ 

QuaIifies 
J - estimated value 

U-notdetected 
UJ -reported quantitation lit is estimated 

10 SS 163 

we 

11 u 
5u 
5u 
5u 

11 u 
11 UJ 
39 J 
5u 
5 UJ 

11 u 
5u 

11 u 
5u 
5u 
5u 
5 UJ 
5u 
5u 
5U 
5u 
5u 
5 UJ 

11 UJ 
I1 UJ 
98 J 
5 UJ 
5 UJ 
5 UJ 
3 J 
5u 
5u 
5u 

11 u 
11 u 
2 J 
5 UJ 



SAMPLE ID 
UNITS 

AIdrin 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
BHC,alpha- 
BHC,beta- 
BHC,delta- 
BHC,gamma- 
Chlordane,alpha- 
Chlordane,gamma- 
DDD,4,4- 
DDE,4.4- 
DDT,4.4- 
Dieldrin 
Endosulfan I 
Endosulfm II 
Endosulfan sulfate 
Endrin 
E&in aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

PESTICIDEWPCBs COMPOUNDS DETECTED IN THE SOIL 

SITE 10 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

10 SS 156 10 SS 158DUP 

w&g ugn<g 

0.24 UJ 
4.6 UJ 
9.3 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 

0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.24 UJ 
0.46 UJ 
0.46 UT’ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.24 UJ 
0.24 UJ , 

2.4 irJ 
24 UJ 

0.24 UJ 
4.7 UJ 
9.5 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 

0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.47 UJ 
0.47 UJ 
0.47 UJ 
0.47 UJ 
0.24 UJ 
0.47 UJ 
0.47 UJ 
0.47 UJ 
0.47 UJ 
0.47 UJ 
0.24 UJ 
0.24 UJ 
2.4 UJ 
24 UJ 

10 ss 159 

we 

0.23 UJ 
4.5 UJ 
9.1 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 

0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.23 UJ 
0.45 UJ 
0.45 UJ 
0.45 UJ 
0.45 UJ 
0.23 UJ 
0.45 UJ 
0.54 J 
0.45 UJ 
0.45 UJ 
0.33 NJ 
0.23 UJ 
0.23 UJ 
2.3 UJ 
23 UJ 

LOSS 161 
ug/Kg 

0.24 UJ 
4.6 UJ 
9.3 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 

0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.24 UJ 
0.46 UJ 

3.7 J 
2.4 J 

0.46 UJ 
0.24 UJ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.46 UJ 
0.24 UJ 
0.24 UJ 

1.5 UJ 
24 UJ 

10 SS 163 
wm?4 

0.22 UJ 
8.8 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 

0.22 UJ 
0.22 UJ 
0.22 UJ 
0.22 UJ 
0.22 UJ 
0.22 UJ 
0.43 UJ 
0.43 UJ 
0.43 UJ 
0.43 UJ 
0.22 UJ 
0.43 UJ 
0.43 UJ 
0.43 UJ 
0.43 UJ 
0.43 UJ 
0.22 UJ 
0.22 UJ 
2.2 UJ 
4.3 UJ 

10 SS 16X 

wh 

0.29 UJ 
5.6 UJ 
11 UJ 

5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 

0.29 UJ 
0.29 UJ 
0.29 UJ 
0.29 UJ 
0.29 UJ 
0.29 UJ 
0.56 UJ 
0.56 UJ 
0.56 UJ 
0.56 UJ 
0.29 UJ 
0.56 UJ 
0.56 UJ 

R 
0.56 UJ 
0.56 UJ 
0.29 UJ 
0.29 UJ 

2.9 UJ 
29 UJ 

Qualifers: 
J - estimated value 

R -rejected value 
UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

B 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

~o(a>pyrefie 
Benzo(b)fluoranthene 
Benzo(ghj)perylene 
Benzo(k)fluoranthcne 
Bis(2-chloroethoxy)methane 
Bis(2&loroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
Bromophenyl-phenylether$ 
Butylbenzylphthaalte 
Carbazole 
Chloro-3-methylphenol, 
Chloroaniline,C 
Chloronaphthalene,Z- 
Chloropehnyl-phenylether,4- 
Chlorophenol,Z- 
Chryselle 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL 

SITE 10 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

10 SS 156 10 ss 158DUP 10 ss 159 10 SS 161 

ug/Kg WJ-Q wm ug/Kg 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
310 J 

1500 u 
1500 u 
IS00 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
lSO0 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

84 J 
1400 u 

110 J 
510 J 
310 J 
620 J 
150 J 

1400 u 
1400 u 
1400 u 
450 J 
250 J 

1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
800 J 

1500 u 
1500 u 
1500 u 
460 J 
260 J 
790 J 
200 J 

1500 u 
1500 u 
1500 u 
1500 u 
160 J 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
500 J 

10 SS 163 

weg 

1300 u 
1300 u 
1300 u 
360 J 
350 J 
830 J 

1300 UJ 
1300 UJ 
1300 u 
1300 u 
550 J 
130 J 

1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
370 J 

Qualifmrs: 
J - estimated value 
U -not detected 



SAMPLE ID 

UNITS 

Di-n-butyIphthaIate 

Di-n-octylphthalate 
Dibenzo(a,h)anthraccne 

Dibenzofitran 
Dichloroknzene,l,2- 

Dichlorobenzene,l,3- 

Dichlorobenzene,l$- 
Dichlorobenzicime,3,3- 

Dichlorophenol,P,C 

Diethylphthalate 
Dimethylphenol,2,4- 

Dbnethylphthalate 

Diitro-2.methylphenol,4,6- 

Diitrophenol,2,4- 
Dinitrotoluene,2,4- 

Dinitrotoluene,2,4- 
Fluoranthene 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

10 SS 156 

Ug/Kg 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

3800 U 

3800 U 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 

-3 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL 

SITE 10 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

10 SS 158DUP 

UidQ 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

3800 U 

3800 U 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 
1500 u 

1500 u 

10 ss 159 

Up/KP 

1400 u 

1400 u 
1400 u 

1400 u 
1400 u 

1400 u 

1400 u 
1400 u 

1400 u 
1400 u 

1400 u 
1400 u 

3500 u 

3500 u 
1400 u 

1400 u 
970 J 

1400 u 
1400 u 

1400 u 
1400 u 

10 SS 161 

WKk! 

1500 u 

1500 u 
160 J 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

3800 U 

3800 U 

1500 u 
1500 u 

1100 J 
1500 u 
1500 u 

1500 u 

1500 u 

10 SS 163 

Ugn<iS 

1300 u 

1300 u 
1300 UJ 

1300 u 
1300 u 

1300 u 

1300 u 
1300 u 

1300 u 
1300 u 

1300 u 

1300 u 

3300 u 

3300 u 
1300 u 

1300 u 

530 J 
1300 u 

1300 u 
1300 u 

1300 u 

Qualifier: 

J - estimated value 
U - not detected 



SAMPLE ID 

UNITS 

Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Dichlorobenzene, 1,2- 

Dichlorobenzene, I,3 - 

Dichloroberuene, 1,4- 

Dichlorobenzidme,3,3- 

DichlorophenoL2,4- 

Diethylphthalate 

Dimethylphenol,2,4- 

Dimethylphthalate 

Die-2-methylphenol,4,6- 

Dinitrophenol,Z,C 

Diniixotoluene,2,4- 

DinitrotoIuene,2,4- 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroahane 

06 SS 149DUP 

we 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

I - 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06SS 150 

we 

2700 U 

2700 U 

2700 u 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 u 

2700 U 

6800 U 

6800 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

06SS 151 06SS 153 06SSl54 

we Km WR? 

1800 U 

1800 U 

1800 U 

1800 U 

1800 u 

1800 u 

1800 U 

1800 u 

1800 u 

1800 u 

1800 U 

4500 u 

4500 u 

1800 U 

1800 U 

1800 u 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

4300 u 

4300 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

, 
QUALIFIERS: 

J - estimated value 

R -result is rejected and unusable 

U -not detected 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

3500 u 

3500 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 



I ‘I ‘! 

SAMPLE ID 

UNITS 

Ideno( 1,2,3-cd)pyrene 

Isophorone 

Methylnaphtbalene,2- 

Methylphenol,Z- 

Methylphenol,C 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Naphthalene 

Nitroaniline,Z- 

Nitroaniline,3- 

Nitroaniline,C 

Nitrobenxne 

Nitrophenol,Z- 

Nitropheno1.C 

Pentachlorophenol 

Phenanthrene 

Phenol 

Mae 
Trichlorobemene, 1,2,4- 

Trichlorophenol,2.4,5- 

Trichlorophenol,2,4,6- 

06 SS 149DUP 

Kit& 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

4000 u 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1 - 

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

06 SS 150 

WQ 

2700 U 
2700 U 
2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

2700 U 

6800 U 

6800 U 

6800 u 

2700 U 

2700 U 

6800 U 

6800 U 

2700 U 

2700 U 

2700 U 

2700 U 

6800 u 

2700 U 

06SS 151 06 SS 153 06 SS 154 

ug/Kg ulze ug/Kg 

1800 U 

1800 U 

1800 U 

1800 u 

1800 U 

1800 U 

1800 u 

1800 U 

4500 u 

4500 u 

4500 u 

1800 U 

1800 u 

4500 u 

4500 u 

1800 u 

1800 U 

1800 U 

1800 u 

4500 u 

1800 u 

1700 u 

1700 U 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

1700 u 

4300 u 

4300 u 

4300 u 

1700 u 

1700 u 

4300 u 

4300 u 

1700 u 

1700 u 

1700 u 

1700 u 

4300 u 

1700 u 

QUALIFIERS: 

J - estimated value 

R -result is rejected and unusable 

U -not detected 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 u 

1400 U 

1400 u 

3500 u 

3500 u 

3500 u 

1400 u 

1400 u 

3500 u 

3500 u 

1400 u 

1400 u 

1400 u 

1400 u 

3500 u 

1400 u 



b - I 

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL 

SITE 6 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

SAMPLE ID 

UNITS 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 
Cyanide 

IrOll 

Lead 

Magnesium 

Manganese 

MmrY 
Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

ZiZlC 

06 SS 148 06 SS 149DUP 

mg/Kg 

7220 J 

2.4 UJ 

0.95 B 

32.4 B 

0.16 B 

1.3 UJ 

20100 B 

15.4 

3.5 B 

13.2 

0.12 u 

9050 J 

7.4 

5890 

212 

0.1 u 

4.5 UJ 

549 BU 

0.58 UJ 

1.1 UJ 

3830 J 

0.36 UJ 

22.8 

24.3 

mglKg 

13700 J 

2.4 UJ 

1.7 B 

41.9 B 

0.22 B 

1.3 UJ 

337000 

21.7 

4.9 B 

17.6 

0.12 u 

16000 J 

3.4 

8250 

458 

0.09 u 

4.6 UJ 

788 B 

0.59 UJ 

1.1 UJ 

5630 J 

0.37 UJ 

33.7 

33.8 

06 SS 150 

mglKg 

36600 J 

4 UJ 

1.2 u 

189 

1.5 B 

6.3 

6460 

13.5 

45.5 

136 

0.2 u 

107000 J 

7.5 

5450 

1090 

0.16 U 

7.6 UJ 

676 BU 

0.98 UJ 

1.8 UJ 

7830 J 

0.61 UJ 

386 

89.2 

06 SS 151 

4% 

38600 J 

2.8 UJ 

1.5 J 

213 

1.3 B 

5.1 

10700 

2.8 

14.1 

86.3 

0.14 u 

84100 J 

5 

10900 

245 

0.13 u 

5.3 UJ 

1200 B 

0.68 UJ 

1.3 UJ 

11300 J 

0.42 UJ 

257 

80.7 

06 SS 153 

W&s 

23900 J 

2.6 UJ 

6.9 

263 

0.41 B 

1.5 UJ 

166000 

42.7 

11.5 B 

77.8 

0.13 u 

20800 J 

77.4 

8600 

842 

0.12 u 

12 J 

2000 

0.64 UJ 

1.2 UJ 

6900 J 

0.4 UJ 

65.8 

206 

06 SS 154 

m3Q 

22800 J 

2.9 J 

10.5 

173 

0.42 B 

1.5 UJ 

154000 

26.4 

14.2 

60.7 

0.14 u 

24400 J 

89.5 

9220 

615 

0.13 u 

5.1 UJ 

1880 

0.65 UJ 

1.2 UJ 

7470 J 

0.41 UJ 

70.5 

102 

06 SS 155C 

mg/Kg 

20600 J 

3.8 J 

0.83 U 

78.2 

1.4 

3.3 

2760 

33 

40.1 

48.8 

0.14 u 

53200 J 

3.8 

4690 

1010 

0.12 u 

5.2 UJ 

331 BU 

0.67 UJ 

1.2 UJ 

4150 J 

0.42 UJ 

230 

35.5 

QUALIFIERS: 

B - value is greater than the Instrument Detection Lit but less than the Contract Required Detection Lit 

J - estimated value 

NA - not analFed 

R - result is rejected and unusable 

U -not detected 

UJ - reported quantitation limit is estimated 

“‘I ‘) 
I 
) 

06 SS 155D 

mg/Kg 

27200 J 

3 J 

0.82 U 

83.1 

1.4 

3.9 

1880 

40.7 

41.1 

54.5 

0.14 u 

62700 J 

5.6 

4740 

598 

0.13 u 

5.1 UJ 

375 BU 

0.66 UJ 

1.2 UJ 

5630 J 

0.41 UJ 

210 

40.7 



SAMPLE ID 
UNITS 

Hexachloroethaue 
Indeno(l,2,3-cd)e 
Isophorone 
Methylnaphthalene,2- 
Methylphenol,2- 
Methylphenol,C 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitroaniliie,Z- 
Nitroaniliue,3- 
Nitroaniline,4- 
Nitrobcnzene 
Nitropheuol,2- 
Nitrophenol$ 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
Trichlorobeuzene, 1,2,4- 
Trichlorophenol,2,4,5- 
Trichloropheuol,2,4,6- 

10 SS 156 

WQ 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

3800 U 
3800 U 
3800 U 
1500 u 
1500 u 
3800 U 
3800 U 

1500 u 
1500 u 
1500 u 
1500 u 
3800 U 
1500 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL 

SITE 10 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

10 SS 158DUP 

W% 

15oq u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
3800 U 
3800 U 
3800 U 
1500 u 
1500 u 
3800 U 

3800 U 
1500 u 
1500 u 
1500 u 
1500 u 
3800 U 
1500 u 

10 ss 159 

ug/Kg 

1400 u 

270 J 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
3500 u 

3500 u 
3500 u 

1400 u 

1400 u 
3500 u 

3500 u 
490 J 

1400 u 
730 J 

1400 u 
3500 u 

1400 u 

10 SS 161 

we 

1500 u 
340 J 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

1500 u 
1500 u 

3800 U 
3800 U 
3800 U 
1500 u 
1500 u 

3800 U 
3800 U 

470 J 
1500 u 
750 J 

1500 u 
3800 U 
1500 u 

LOSS 163 
WGZ 

1300 u 
'; 1300 UJ 

1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 

1300 u 

3300 u 
3300 u 

3300 u 

1300 u 
1300 u 
3300 u 

3300 u 

310 J 
1300 u 
810 J 

1300 u 
3300 u 

1300 u 

QU&fkS: 

J - estimated value 
U - not detected 



SAMPLE ID 10 SS 156 10 ss 158DUP 10 ss 159 10 SS 161 10 SS 163 10 SS 16SC 
UNITS mg/Kg mg/Kg mg/Kg mg/Kg w&i mg/Kg 

Arsenic 
Barium 
Beryllium 

Calcium 

Chromium 
Cobalt 

copper 
iron 

Lead 
Magnesium 
Manganese 
MWZllly 
Nickel 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

17500 
10.6 UJ 
0.67 
67.1 
0.37 B 

1.2 UJ 
10100 

18.4 
21.7 
162 

20700 
2.5 

8020 
694 
0.09 u 
16.4 
596 
0.54 u 

1.4 u 
4300 
0.34 u 
76.5 
112 

0.11 u 

INORGANIC CHEMICALS DETECTED IN THE SOIL 

SITE 10 -NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

20600 
10.7 UJ 
0.68 u 
74.4 
0.44 B 

1.2 UJ 
9460 
22.8 
21.6 
169 

21300 J 
3.8 

8040 
654 
0.09 u 
17.1 
716 J 
0.54 u 

1.9 B 
4850 J 
0.34 UJ 
84.6 
118 

0.11 u 

21100 18900 7560 11400 
10.2 UJ 10.5 UJ 10.1 UJ 12.9 UJ 

1.1 B 0.67 U 4.8 J 1.1 B 
122 82.4 28.2 l3 148 
0.4 OB 0.29 B 0.37 B 1.4 
2.5 2.6 1.2 UJ 1.5 UJ 

40900 53100 191000 6450 
15.4 15 29.9 5.6 
24.8 14.1 7.3 B 133 
98.5 62.9 19.2 90.1 

31500 J 29300 J 8860 37900 J 
61.1 39.2 26.7 7.1 

10200 8880 4620 2880 
954 54s 200 5030 
0.18 0.11 u 0.1 u 0.12 u 
12.8 9.4 6.8 B 7.6 B 

1930 J 2620 J 606 J 489 J 
0.52 U 0.53 u : 0.52 UJ 1.3 B 

2B 1.4 u .. 1.8 B 1.7 u 
2390 J 1820 J 1700 J 2060 J 
0.33 UJ 0.33 UJ 0.32 UJ 0.41 UJ 
116 101 59.7 210 
202 136 49.2 48.9 
0.11 u 0.11 u 0.11 u 0.14 u 

Qualiiexx: 

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Lit 

J - estimated value 
U - not detected 
UJ -reported quantitation l&it is estimated 



SAMPLE ID 
UNITS 

Aldrin 
Aroclor-1016 
Aroclor-1221 
Awlor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor- 1260 
BHC,alpha- 
BHC,beta- 
BHC,delta- 
BHC,gamma- 
Chlordane,alpha- 
Chlordane,gamma- 
DDD,4,4- 
DDE,4,4- 
DDT.4,4- 
Dieldriu 
Endosulfan I 
Endosulfan II 
Endosulfau sulfate 
Endrin 
Endrin aldehyde 
Endriu ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

10 ss 165D 

we 

0.27 UJ 
5.2 UJ 
10 UJ 

5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 
5.2 UJ 

0.27 UJ 
0.7 J 

0.27 UJ 
0.27 UJ 
0.27 UJ 
0.27 UJ 
0.52 UJ 

2.9 J 
1.8 J 

0.52 UJ 
0.27 UJ 
0.52 UJ 
0.52 UJ 

R 
0.52 UJ 
0.52 UJ 
0.27 UJ 
0.27 UJ 
3.8 J 
27 UJ 

PESTICIDEWCBs COMPOUNDS DETECTED IN THE SOIL 
SITE 10 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

10 ss 165E 

w-e 

0.30 UJ 
5.70 UJ 

12.00 UJ 
5.7 UJ 

.5.7 UJ 
5.7 UJ 
5.7 UJ 
5.7 UJ 

0.30 UJ 
0.30 UJ 
0.30 UJ 
0.30 UJ 
0.30 UJ 
0.30 UJ 
0.57 UJ 
0.93 J 
0.57 UJ 
0.57 UJ 
0.30 UJ 
0.57 UJ 
0.57 UJ 
0.57 UJ 
0.57 UJ 
0.57 UJ 
0.30 UJ 
0.30 UJ 
0.59 UJ 
30.0 UJ 

Qualiiers: 

J - estimated value 
R - rejected value 

UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyxne 
Benzo@)fluoranti~e 
Benzo(&i)peryle-ne 
Benzo(k)fluoranthene 
Bis(z-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(24oroisopropyl)ether 
Bis(24hylhexyl)phthalate 
Bromophenyl-phenylethm,4- 
Butybenzylphthaalte 
Cabazole 
ChIoro-3-methylphenolJ- 
CbIoroanilme,4- 
Chloronaphthakne,?- 
Chloropdnyl-phenylether,4- 
Chlorophenol,2- 
Chrpne 



SAMPLE ID 
UNITS 

Aluminum 
Antimony 
ArstiC 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CoPper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
.ZillC 

Cyanide 

‘f 

INORGANIC CHEMICALS DETECTED IN THE SOIL 
SITE 10 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

10 ss 165D 10 SS 165 E 

mg/Kg mglKg 

10100 
1109 UJ 

1.5 J 
48 B 

0.33 B 
1.4 UJ 

89500 
3 

15.7 
27.1 U 

10600 J 
5.1 

3870 
518 

0.11 u 
5.8 B 
504 J 

0.61 UJ 
1.6 U 

2080 J 
0.38 UJ 
62.1 
22.1 
0.13 u 

9910 
13.1 UJ 
0.85 B 
84.8 
0.92 B 

n 
‘ 

13800 
7 

38.8 
65.7 

24800 J 
6.4 

2730 
1970 
0.13 u 

5.2 U 
504 J 

0.71 J 
2B 

1890 J 
0.42 UJ 
148 

39.9 
0.14 u 

- 
B 

Qualifiers: ’ 

B - value is greater than the Instrument Detection Lit but less than the Contract Required Detection Liiit 

J - estimated value 
U - not detected 
UJ -reported quantitation hit is estimated 



SAMPLE ID 
UNITS 

Chloromethane 
Bromomethne 
Vinyl chloride 
Chloroethane 
Methylcne chloride 
Acetone 
C&n disulfide 
Dichloroetheue,l,l- 
Dichlorxthane,l,l- 
Dichlorcethene,l,2- (total) 
Dichloroethene,trans-1,2- 
Dichloroethene,cis-1,2- 
Chloroform 
Dichloroethane,l,2- 
Butanone,P- 
Trichloro&ane,l,l,l- 
Carbon tetrachIoride 
Vinyl acetate 
Bromodichloromethane 

14 GW 101 

WJ- 

10 u 
10 u 
10 u 
10 u 
5U 

10 u 
5u 

5u 
5u 

5u 

NA 
NA 

5u 

5u 
10 u 
5u 

5u 

10 u 
5u 

VOLATILE COMPOUNDS DETECTED IN THE SOIL 
SITE 14 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

14 SED 166 

WYQ 

18 u 
18 U 
18 U 
18 u 
15 
39 J 
17 u 

9u 
9u 

NA 
9u 
9u 
9u 
9u 

18 UJ 
9u 
9u 

18 U 
9u 

14 SED 167 

~~kz 

91 u 
91 u 
91 u 
91 u 

190 
91 u 
66 u 
45 u 

45 u 

NA 
45 u 

45 u 

45 u 
45 u 

91 UJ 
45 u 
45 u 

91 u 
45 u 

Qualiiers: 
J - estimated value 

NA- not analyzed 

U - not detected 
UJ - reported quantitation hit is estimated 

14 SED 168 

Wk3 

23 U 
23 U 
23 U 
23 U 
29 
23 U 
35 u 
11 u 
II u 
NA 
11 u 
11 u 
11 u 
11 u 
23 UJ 
11 u 
11 u 
23 U 
11 u 

14 SED 169 

wm 

28 U 
28 u 

28 u 

28 U 
28 

500 J 
5 J 

14 u 
14 u 
NA 
14 u 

14 u 
14 u 

14 u 

28 UJ 
14 u 
14 u 
28 u 

14 u 

14 SED 17ODUP 

WQ 

25 U 

25 U 
25 u 

25 u 

75 

64 J 
13 u 
13 u 
13 u 

NA 
13 u 
13 u 
13 u 
13 u 
25 UJ 
13 u 
13 u 
25 U 
13 u 

14 SED 171 

ug/Kg 

37 u 

37 u 
37 u 

37 u 

15 J 
37 UJ 
37 
19 u 
19 u 
NA 
19 u 
19 u 
19 u 
19 u 
37 UJ 
19 u 
19 u 
37 u 
19 u 



SAMPLE ID 
UNITS 

Dichloropropaue,l,‘L- 
Dichloropropene,trans-1,3- 
Tricbloroetbene 
Dibromochloromethane 
Trichloroethane, 1,1,2- 
Benzene 
Dichloropropene,cis, 1,3- 
Bromoform 
Methyl-2-pentanone,4- 
Hexanone.2. 
Tetrachloroethene 
Tetrachlorocthane,l,l,2,2- 
Toluene 
Cblorobemene 
Ethylbenzene 
Styrene 
Xylenes(total) 
Xylenes, m-, p- 
Xylene, o- 

14 GW 101 

Ug/L 

14 SED 166 14 SED 167 

%& w-f% 

5U 9u 
5u 9u 
5u 9u 
5u 9u 
5u 9u 
5u 9 u 
5u 9u 
5u 9u 

10 u 18 U 
10 u 18 U 
5u 9u 
5u 9u 
5u 9u 
SU 9u 
5u 9u 
5u 9u 
SU NA 

NA 9u 
NA 9u 

VOLATILE COMPOUNDS DETECTED IN THE SOIL 
SITE 14 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

. 

45 u 11 u 
45 u 11 u 
45 u 11 u 
45 u 11 u 
45 u 11 u 
45 u 11 u 
45 u 11 u 
45 u 11 u 
91 UJ 23 U 
91 UJ 23 U 
45 UJ 11 u 
45 UJ 11 u 
45 UJ 11 u 
45 UJ 11 u 
45 UJ 11 u 
45 UJ 11 u 
NA NA 
45 UJ 11 u 
45 UJ 11 u 

14 SED 168 

UglKs 

Qualifiers: 
J - estimated value 
NA - not analyzed 
U - not detected 
UJ -reported quantitation lit is estimated 

14 SED 169 

w&T 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
28 UJ 
28 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
NA 
14 UJ 
14 UJ 

14 SED 17ODUP 

ug/Kg 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
25 UJ 
25 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
NA 
13 UJ 
13 UJ 

14 SED 171 
wa 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
37 u 
19 u 
19 u 

120 
19 u 
19 u 
19 u 
NA 
19 u 
19 u 



SAMPLE ID 
UNITS 

BHC,alpha- 
BHC,bcta- 
BHC,delta- 
BHC,gamma- 
Heptachlor 
Aldrin 
HeptachIor epoxide 
Endosulfan I 
Die&in 
DDE,4,4- 
Endrin 
Endosulfan II 
DDD,4,4- 
Endow&n sulfate 
DDT,4,4- 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
Chlordane,alpha- 
Chlordane,gamma- 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
A&or-1242 
Aroclor-1248 
Arc-clor-1254 
Aroclor-1260 

14 SED 166 

wb 

3.2 U 
3.2 U 
3.2 U 
3.2 UJ 
3.2 UJ 
3.2 U 
3.2 U 
3.2 U 
6.2 U 
6.2 U 
6.2 U 
6.2 U 
6.2 U 
6.2 U 
6.2 U 
32 U 

6.2 U 
6.2 U 
3.2 UJ 
3.2 U 
320 U 
62 U 

130 u 
62 U 
62 U 
62 U 
62 U 
62 U 

PESTICIDESK’CBs COMPOUNDS DETECTED IN THE SOIL 
SITE 14 - NAVAL STATION ROOSEVELT ROADS 

14 SED 167 

w&Q 

9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 

0.91 J 
9.9 w 
9.9 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
99 u 
19 u 
19 u 

0.36 J 
9.9 u 
990 u 
190 u 
390 u 
190 u 
19b u 
190 u 
190 u 
190 u 

14 SED 168 

ug/Kg 

PUERTO RICO 

0.39 J 
3.2 U 
3.2 U 
3.2 UJ 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
6.3 UJ 
6.3 U 
6.3 U 
6.3 U 
6.3 UJ 
6.3 U 

0.22 NJ 
32 U 
6.3 UJ 
6.3 U 
3.2 UJ 
3.2 U 

320 U 
60 U 

130 U 
60 U 
60 U 
60 U 
60 U 
60 U 

14 SED 169 14 SED 17ODUP 

WQ ug/Kg 

4.3 u 0.071 J 
4.3 u 4.1 u 
4.3 u 4.1 u 
4.3 u 4.1 UJ 
4.3 UJ 0.27 NJ 

0.61 J 0.22 NJ 
4.3 u 0.62 NJ 
4.3 u 4.1 u 
8.4 U 7.9 u 
8.4 U 0.26 J 
8.4 U 7.9 UJ 
8.4 U 0.21 NJ 
8.4 U 7.9 u 
8.4 U 7.9 u 
8.4 U 0.58 NJ 
43 u 41 u 
8.4 U 7.9 u 
8.4 U 0.94 J 
4.3 u 4.1 u 
4.3 u 4.1 u 
430 u 410 u 

84 U 79 u 
170 u 160 U 
84 U 79 u 
84 U 79 u 
84 U 79 u 
84 U 79 u 
84 U 79 u 

QaiGrs: 
J - estimated value 
U -not detected 
UJ - reported quantitation limit is estimated 
NJ - presumptive evidence for the presence of the material at an estimated value 

3 

14 SED 171 

WQ 

8.4 u 
8.4 U 
8.4 U 
8.4 UJ 
8.4 UJ 
8.4 U 
1.1 J 
8.4 U 
16 U 
25 
16 U 
16 U 

4.1 J 
16 U 
16 U 

3.1 NJ 
16 U 

2.1 NJ 
5.5 J 
8.4 U 

840 U 
160 U 
330 u 
160 U 
160 U 
160 U 
160 U 
160 U 



SAMPLE ID 14 SED 166 
UNITS em3 

Phenol 2300 U 
Bis(2-chloroethyl)eG-m 2300 U 

Chlorophenol,2- 2300 U 
Dichlorohemene,l,3- 2300 U 
Dichlorobemene, 1,4- 2300 U 
Dichlorobmzene, 1,2- 2300 U 
Methylphenol,Z- 2300 U 
Bis(2-chloroisopropyl)ctl-m 2300 u 
Methylphenol& 2300 U 
N-uitxosodi-n-propylamine 2300 U 
I-Iexachloroethane 2300 U 

Nitrobemene 2300 U 
Isophorone 2300 U 

Nitrophenol,P- 2300 U 
Dimethylphenol,Z,rl 2300 U 
Bis(2-chloroethoxy)methane 2300 U 
Dichlorophenol,2,4- 2300 u 
Trichlorobeuzcne, 1,2,4- 2300 U 
Naphthalene 2300 U 
Chloroaniline,C 2300 U 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL 

SITE 14 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

14 SED 167 
ug/Kg 

12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 u 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 

14 SED 168 
Qxm4 

2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 

2800 U 
2800 U 

2800 U 
2800 U 
2800 u 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 

14 SED 169 14 SED 17ODUP 

w&z W-Q 

R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 
R 3300 u 

Qualifiers: 

J - estimated value 
I R -result is rejected and unusable 

U - not detected 
UJ -repotted quautitation lit is estimated 

14 SED 171 

ug/Kg 

4ROO u 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 u 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 



SAMPLE ID 

UNITS 

Hexachlorobutadicne 

Chloro-3-methylphenol,4- 
Methylnaphthalene,Z- 

Hexachlorocyclopentadicne 
Trichlorophenol,2,4,6- 

Trichlorophenol,2,4,5- 

Chloronaphthalene,l- 
Nitroaniline,Z- 

Dimethylphthalate 
Acenaphthylene 

Dinitrotoluene,2,4- 

Nitroaniliie,f- 
Acenaphthene 

Dinitrophenol,2,4- 
Niirophenol,rl- 

Dibenzofkan 
Dinitrotoluene,Z,C 

Diethylphthalate 

Chloropehnyl-phenylether,4- 
Fluorene 

Nitroaniliie& 

14 SED 166 

ugn<g 

2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
5700 u 
2300 U 
5700 u 

2300 U 
2300 U 
2300 U 

5700 u 
2300 U 
5700 u 
5700 u 

2300 U 
2300 U 

2300 U 

2300 U 
2300 U 
5700 u 

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL 
SITE 14 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

14 SED 167 

WQ 

12000 UJ 
12000 UJ 

12000 UJ 

12000 UJ 
12000 UJ 

30000 UJ 

12000 UJ 
30000 ‘UJ 

12000 UJ 
12000 UJ 

12000 UJ 

30000 UJ 
12000 UJ 

30000 UJ 
30000 UJ 

12000 UJ 
12000 UJ 

12000 UJ 

12000 UJ 

12000 UJ 
30000 UJ 

14 SED 168 

Qm 

2800 U 
2800 U 

2800 U 
2800 U 

2800 U 

7000 u 

2800 U 
7000 u 

2800 U 
2800 U 

2800 U 

7000 u 
2800 U 

7000 u 
7000 u 

2800 U 
2800 U 

2800 U 

2800 U 

2800 U 
7000 u 

Qualifiers: 
I J - estimated value 

R - result is rejected and unusable 

U - not detected 
UJ - reported quantitation limit is estimated 

14 SED 169 14 SED 17ODUP 

w&z wes 

R 3300 u 

R 3300 u 

R 3300 u 
R 3300 u 

R 3300 u 

R 8200 U 
R 3300 u 

R 8200 U 
R 3300 u 

R 3300 u 
R 3300 u 

R 8200 U 

R 3300 u 

R 8200 U 
R 8200 U 

R 3300 u 
R 3300 u 

R 3300 u 

R 3300 u 

R 3300 u 
R 8200 U 

14 SED 171 

ug/Kg 

4800 U 
4800 U 

4800 U 

4800 U 

4800 U 

12000 u 
4800 U 

12000 u 

4800 U 

4800 U 
4800 U 

12000 u 

4800 U 

12000 u 
12000 u 

4800 U 
4800 U 

4800 U 

4800 U 

4800 U 
12000 u 



SAMPLE ID 14 SED 166 
UNITS Ug/Kg 

Dinitro-2-methylphcnol,4,6- 
N-nitrosodiphcnylamine 
Bromophenyl-phenylether& 
Hexachloroknxne 
Pentachloropheno~ 
Phenantbmne 
Anthracene 
CUbXLOlC 

Di-n-butylphthalatc 
Pluoranthcne 

we= 
Butylbcnzylphthaahe 
Dichlorobenzidine,3,3- 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Fkm(k)fluoranthene 
BenNQv= 
Indeno(l,2,3cd)p~ene 
Dibenzo(~)anthraccne 
Bcnzo(&,i)peaylene 

5700 u 

2300 U 
2300 U 
2300 U 
5700 u 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 
2300 U 

2300 U 
2300 U 
2300 U 
2300 U 
2300 U 

2300 U 
2300 U 
2300 U 

SEMIVOLATILE COMPOUNDS DETECTED lN THE SOIL 
SITE 14 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

14 SED 167 

w& 

30000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
30000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 
12000 UJ 

14 SED 168 

we 

7000 u 

2800 U 
2800 U 
2800 U 
7000 u 
2800 U 

2800 U 
2800 U 

220 J 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 

14 SED 169 

wm 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Qualifiers: 
J - estimated value 
R -result is rejected and umtsable 
U - not detected 
UJ - reported quantitation limit is estimated 

14 SED 17ODUP 

we% 

8200 U 
3300 u 

3300 u 
3300 u 

8200 U 
3300 u 
3300 u 

3300 u 

3300 u 

3300 u 
3300 u 

3300 u 
3300 u 

3300 u 

3300 u 

3300 u 
3300 u 
3300 u 

3300 u 

3300 u 
3300 u 

3300 u 
3300 u 

14 SED 171 
we 

12000 u 
4800 U 
4800 U 
4800 U 

12000 u 
4800 U 
4800 U 

4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 
4800 U 



SAMPLE ID 
UNIT 

Ahminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

COPper 
Iron 
Lead 
Magnesium 
Manganese 

M-rY 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiIlC 

Cyanide 

INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT 
SITE 14 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

14 SED 166 

wm 

5810 
3.6 U 
5.8 

16.2 B 
0.22 u 

2 UJ 
375000 

15 
3.5 u 

12.8 

9360 
3.8 J 

12100 
114 

0.17 u 
6.8 u 

1350 B 
0.87 UJ 

I.6 UJ 
13800 J 

0.55 UJ 
24.2 
14.8 

0.18 U 

14 SED 167 

ug/Kg 

31300 

18 U 
10.8 B 

64 U 
1.2 B 
10 UJ 

31900 
32.8 

17.5 u 

66.7 
33700 

8.3 J 
28400 

228 

0.76 U 
36.9 B 

8680 B 
4.4 u 

8.2 UJ 
121000 J 

2.7 UJ 
136 
112 

0.91, u 

14 SED 168 

we 

10000 
4.5 u 

6.6 
16 U 

0.27 U 
2.5 UJ 

424000 

21 
4.4 u 

9.2 B 
9400 

I.7 J 
150000 

122 
0.21 u 

8.5 U 
1620 B 

2.6 J 
2 UJ 

21200 J 
0.68 UJ 
23.5 

17.1 
0.23 U 

14 SED 169 14 SED 17ODUP 

we w%Q 

8350 1020 

5.5 u 5u 
5.8 4.4 B 

19.6 U 17.6 U 
0.33 u 0.3 u 

3.1 UJ 2.8 UJ 
686000 594000 

3.5 B 5.5 
5.3 u 4.8 U 
7.1 u 6.4 U 

23800 27600 
2.4 J 2.5 J 

69500 6750 
18.1 25.4 

0.29 u 0.24 U 
10.4 u 9.4 u 
1120 B 1020 B 

1.3 UJ 1.2 UJ 
2.5 UJ 2.2 UJ 

20600 J 19000 J 
0.83 UJ 0.75 UJ 
7.9 u 7.2 U 
5.4 B 10.1 

0.28 U 0.25 U 

Qualifietx: 
J - estimated value 
R - result is rejected and unusable 
U - not detected 
UJ - reported quantitttion Iii& is esthated 
B - value is greater than the Instrument Detection Limit but less than the 
Contract Required Detection Lit 

14 SED 171 

ug/Kg 

3540 

7.3 u 
2.2 u 

26.1 U 
0.44 u 

4.1 UJ 
153000 

14.6 
7.1 U 
9.4 u 

5450 

2.7 J 
8230 
49.9 

0.37 u 

13.9 u 
2430 B 

1.8 UJ 
3.3 UJ 

48300 J 
1.1 UJ 

26.6 B 
10.2 B 
0.37 u 



SAMPLE ID 

UNITS 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Butanone,Z- 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Dichloroethane,l,l- 

Dichloroethane, 1 Jr- 

Dichloroene,l,l- 

Dichloroene, 1,2- (total) 

Dichlorwne,cis- 1,2- 

Dichloroene,trans- 1,2- 

J . . j B P 

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 GW 101 

Ug/L 

15 J 

SU 

SU 

5U 

10 u 

10 u 

3 J 

5U 

5U 

10 u 

5U 

10 u 

5u 

SU 

5U 

5U 

5U 

NA 

NA 

18 GW 102 

Ugn 

19 J 

5U 

5U 

5U 

10 u 

10 u 

2 J 

5U 

SU 

10 u 

5U 

10 u 

SU 

5U 

SU 

SU 

5U 

NA 

NA 

18 GW 103 

Ugn 

13 J 

SU 

SU 

5U 

10 u 

10 u 

5U 

SU 

5u 

10 u 

SU 

10 u 

SU 

5U 

5U 

5U 

5U 

NA 

NA 

Qualiiers: 

J - estimated value 

NA- not analyzed 

R-result is rejected and unusable 

U - not detected 

UJ - reported qusntitation limit is estimated 

18 GW 169 

U& 

10 u 

SU 

5U 

SU 

10 u 

10 u 

SU 

5U 

5U 

10 u 

5U 

10 u 

SU 

SU 

5U 

5U 

5U 

NA 

NA 

18 SS 172 

Ui’Kg 

i7 u 

6U 

6U 

6U 

11 u 

R 

3 J 

6U 

6U 

11 u 

6U 

11 u 

6U 

6U 

6U 

6U 

NA 

6U 

6U 

18 SS 173 

W&T 

17 u 

9u 

9u 

9u 

17 u 

R 

9u 

9u 

9u 

17 u 

9u 

17 u 

9u 

9u 

9u 

9u 

NA 

9u 

9u 



SAMPLE ID 18 GW 101 18 GW 102 18 GW 103 18 GW 169 18 SS 172 18 SS 173 

UNITS Ugn Ugn UgR. Ugn Wb Ug/KtZ 

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL., SURFACE WATER AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

Dichloropropane, 1.2. 

Dichloropropene,cis-1,3- 
Dicbloropropene,trans-1,3- 

Ethylbenzene 
Hexanone,Z- 

Methyl-2-pentanone,4- 
Methylene chloride 

styrcne 
Tetrachloroethane,l,l,2,2- 

Tetrachloroene 
Toluene 

Trichloroethane,l,l,l- 
Tricldoroethne,l,l,2- 

Trichloroene 
vinyl acetate 

Vinyl chloride 
xylenes(total) 

XYl-ww-, 
Xylerles,o- 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

10 u 10 u 10 u 10 u 11 u 17 u 

10 u 10 u 10 u 10 u 11 u 17 u 

5u 13 u 5iJ 5u 13 u 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5 J 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 

5u 5u 5u 5u 6U 9u 
10 u IO u IO u 10 u 11 u 17 u 

10 u 10 u 10 u 10 u 11 u 17 u 
5u 5u 5u 5u NA NA 

NA NA NA NA 6U 9u 

NA NA NA NA 6U 9u 

Qualifiers: 
J - estimated value 

NA - not analyzed 

R - result is rejected and unusable 
U - not detected 

UJ - reported qua&&ion limit is estimated 



SAMPLE ID 
UNITS 

Aldlin 
Aroclor-1016 

Aroclor-1221 
Aroclor-1232 

Aroclor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
BHC,alpha- 

BHC,beta- 

BHC,delta- 
BHC,gamma- 

Chlordane,alpha- 
Chlordane,gamma- 

DDD,4,4- 
DDE,4,4 

DDT,4,4- 
Dieldrin 

EndosuIfan I 

Endosulfan II 
Endosulfan sulfate 
Endrin 

Endrin aldehyde 
End.rh ketone 

Heptachlor 

Heptachlor epoxide 
Methoxychlor 

Toxaphene 

PESTICIDESK’CBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL., SURFACE WATER, AND SEDIMENT 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

18 GW 101 

Ugn 

0.0064 U 

0.13 u 

0.26 u 
0.13 u 

0.13 u 

0.13 u 
0.13 u 

0.13 u 
0.0064 U 

0.0064 U 
0.0064 U 

0.0064 U 

0.0064 U 
0.0064 U 

0.013 u 

0.013 u 

0.013 u 
0.013 u 

0.0064 U 
0.013 u 

0.013 u 
0.013 u 

0.013 u 
0.013 u 

0.0064 U 

0.0064 U 
0.064 U 

0.64 U 

18 GW 102 

ugn 

0.0064 U 
0.13 u 
0.26 U 

0.13 u 
0.13 u 
0.13 u 
0.13 u 
0.13 u 

.0.0064 U 
0.0064 U 
0.0064 U 

0.0064 U 
0.0064 U 
0.0064 U 
0.013 u 

0.013 u 
0.013 u 
0.013 u 

0.0064 U 
0.013 u 
0.013 u 
0.913 u 

0.013 u 
0.013 u 

0.0064 U 

0.0064 U 
0.064 U 
0.64 U 

Q~a!itiers: 

PUERTO RICO 

18 GW 103 

ugn 

0.0064 U 
0.13 u 

0.26 U 

0.13 u 

0.13 u 
0.13 u 

0.13 u 
0.13 u 

0.0064 U 
0.0064 U 

0.0064 u 

0.0064 U 
0.0064 U 

0.0064 U 
0.013 u 

0.013 u 

0.013 u 
0.013 u 

0.0064 U 
0.013 u 

0.013 u 
0.013 u 

0.013 u 
0.013 u 

0.6064 U 

0.0064 U 

0.064 U 
0.64 U 

IXSS172 

~g/Kg 

4.6 UJ 

89 UJ 

180 UJ 

89 UJ 
89 UJ 

89 UJ 

89 UJ 
89 UJ 

4.6 UJ 
4.6 UJ 

4.6 UJ 

4.6 UJ 
24 J 

23 J 
140 J 

380 J 
1300 EJ 

8.9 UJ 
4.6 UJ 

8.9 UJ 

8.9 UJ 
8.9 UJ 

8.9 UJ 

8.9 UJ 
4.6 UJ 

4.6 UJ 

46 UJ 
460 UJ 

E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 

R - result is rejected and unusable 
U - not detected 

UJ - reported quantitation liiit is estimated 

18SS173 

WQ 

3.6 UJ 

71 UJ 

140 UJ 
71 UJ 

71 UJ 

71 UJ 
71 UJ 

71 UJ 
3.6 UJ 

3.6 UJ 

3.6 UJ 
3.6 UJ 

4.1 J 
3.7 J 

38 J 
53 J 

320 J 
7.1 UJ 

3.6 UJ 

7.1 UJ 

7.1 UJ 
7.1 UJ 

7.1 UJ 
7.1 UJ 

3.6 UJ 

3.6 UJ 
36 UJ 

360 UJ 

18SS174 

4% 

14 UJ 

280 UJ 
560 UJ 

280 UJ 

280 UJ 

280 UJ 
280 UJ 

280 UJ 
14 UJ 

14 UJ 
14 UJ 

14 UJ 

13 J 
14 UJ 

160 J 
150 J 

4500 EJ 
28 UJ 

14 UJ 

28 UJ 
28 UJ 

28 UJ 

28 UJ 
28 UJ 

14 UJ 

14 UJ 

140 UJ 
1400 UJ 



SAMPLE ID 

UNITS 

Acenaphne 

Acenaphthykne 

Anthracene 

~o(a)pyrenc 
Benzo(b)fluoranne 

Benxo(gh&etylene 

Benzo(k)fluoranne 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)er 

Bis(2-chloroisopropyI)et 

Bii2-ethylhexyl)phthalate 

Bromophenyl-phenyler,4- 

Butylbenzylphthaalte 

Carbazole 

Chloro-3methyIphenol,4- 

Chlorotilinc,C 

Chloronaphthalcne,P- 

Chloropehnyl-phenyler,4- 

Chlorophenol,P- 

Chrysene 

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 

SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 GW 101 18GW102 18GW103 

ugn, Ugn W- 

20 UJ 

20 UJ 

20 UJ 

20 UJ 

20 UJ 

20 UJ 

20 UJ 

20 UJ 

20 u 

R 

R 

23 UJ 

R 

20 UJ 

20 UJ 

R 

20 u 

20 UJ 

R 

R 

20 UJ 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

2 J 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

18 SS 172 

w&T 

1500 u 

1500 u 

1500 U 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

460 J 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

I  

Qualiiers: 

E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 

R - result is rejected and unusable 

U - not detected 

18 SS 173 

wmt 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

1700 J 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

18SS174 

u&m 

1600 U 

1600 U 

1600 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 u 



- P 

SAMPLE ID 
UNITS 

Di-n-butylphthalate 
Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

Dibenzofkan 
Dichlorobenzene,l,2- 

Dichlorobenzene, 1,3- 
Dichlorobenzene, 1.4. 

Dichlorobenzidine,3,3- 
Dichlorophenol,‘Z,C 

Diethylphthalate 
Diiethylphenol,2,4- 

Diiethylphthalate 
Dinitro-23nethylphenol,4,6- 

Dinitrophcnol,Z/l- 
Dinitrotoluene,2,4- 

Dinitrotoluene,Z,rl- 
FIuoranne 

Fluorene 

Hexachlorobcnzcne 
Hexachlorobutadicne 
HexacbIorocyclopentadiene 

HexacbIoroethane 

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 GW 101 18 GW102 18GW103 18SS172 

Ugn UgR, Ugn W-Q 

20 UJ 21 u 20 u 1500 u 

20 UJ 21 u 20 u 1500 u 

20 UJ 21 u 20 u 1506 u 

20 UJ 21 u 20 u 1500 u 
20 u 21 u 20 u 1500 u 
20 u 21 u 20 u 1500 u 
20 u 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 U 

R 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 

R 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 

R 52 U 51 u 1500 u 
R 52 U 51 ,u 1500 u 

20 UJ 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 
20 u 21 u 20 u 1500 u 
20 UJ 21 u 20 u 1500 u 
20 u 21 u 20 u 1500 u 

Qualifiers: 

E - concentration exceeds calibration range of GC/MS instrument 
J - estimated value 

R - result is rejected and unusable 
U-notdetected 

UJ -reported quautitation limit is estimated 

18 SS 173 

W&T 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 
3400 u 

3400 u 

3400 u 
3400 u 

3400 u 

18SS 174 

wm 

1600 U 

1600 U 

1600 u 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 



SAMPLE ID 

UNITS 

Indeno(l,2,3cd)pyrene 

Isophorone 

Methylnaphthalene,Z- 

Methylphenol,2- 

Methylphenol,4- 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Naphthalene 

Nitroaniliie,Z- 

Nitroaniliie,3- 

Nitroaniline,4- 

Nitrobenzene 

Nitrophenol,Z- 

Nitrophenol& 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 
Trichlorobenzene, 1,2,4- 

TrichIorophenol,2,4,5- 

Trichlorophenol,2,4,6- 

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 GW 101 

Ug/L 

20 UJ 

20 u 

20 u 

R 

R 

R 

R 

20 u 

51 UJ 

51 UJ 

51 UJ 

20 u 

R 

R 

R 

20 UJ 

R 

20 UJ 

20 u 

R 

R 

18 GW 102 18 GW 103 18 SS 172 

UdL U& U@k 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21 u 

21u 

52 u 

52 u 

52 U 

21 u 

21 u 

52 u 

52 u 

21 u 

21 u 

21 u 

21 u 

52 u 

21 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

20 u 

51 u 

51 u 

51 u 

20 u 

20 u 

51 u 

51 u 

20 u 

20 u 

20 u 

20 u 

51 u 

20 u 

1500 u 

I500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

Qualitiers: 

E - concentration exceeds calibration range of GC/h4S instrument 

J - estimated value 

R - result is rejected and unusable 

U - not detected 

UJ -reported quantitation lit is estimated 

18SS 173 

ugn<g 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

3400 u 

18SS 174 

w’Kg 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 



I 

i 
.ii 

SAMPLE ID 

UNITS 

. 

AneniC 

Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 

Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

ZiiC 

Cyanide 

18 GW 101A 

ugn 

518 J 

47.2 UJ 
3 UJ 

22.5 U; 
1.1 J 

2.8 UJ 
238000 J 

5.b UJ 
15.5 UJ 

5.1 UJ 
1020 J 

1.8 UJ 
211000 J 

482 J 
2.8 J 

7.8 UJ 
7440 J 

12 UJ 
6.3 UJ 

2000000 J 
1.5 UJ 

8.5 UJ 
22 J 

10 UJ 

INORGANIC CHEMICALS DETECTED IN SOIL 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 GW 1OlB 

UgR, 

39.2 UJ 
47.2 UJ 

3 UJ 
22.5 UJ 

0.81 J 
2.8 UJ 

245000 J 
5.9 UJ 

15.5 UJ 
7 J 

14.5 UJ 
1.8 UJ 

217000 J 
369 J 

1.4 J 

7.8 UJ 
7870 J 

12 UJ 

6.3 UJ 
1920000 J 

1.5 US 
8.5 UJ 

16 J 

NA 

18 GW 102A 

UglL 

3850 

47.2 U 

3.1 J 
1120 

1.1 B 
2.8 U 

425000 

10.4 UJ 
15.5 UJ 

20.9 J 
20200 

106 J 

298000 
10000 

0.2 UJ 
7.8 UJ 

35100 
12 UJ 

6.3 U 
4600000 J 

R 
8.S UJ 

187 J 
10 UJ 

18 GW 102B 

Ug/L 

53 J 

47.2 U 
3 UJ 

1120 
0.6 U 

2.8 U 
388000 

10.4 UJ 

15.5 UJ 

5.1 UJ 
144000 

9u 
541000 

9610 
0.2 UJ 

7.8 UJ 
34000 

2.4 UJ 
6.3 U 

4570000 J 

7.5 UJ 
14.3 UJ 

12.1 u 
NA 

18 GW 103A 

ugn. 

5550 J 

47.2 UJ 

3 UJ 
22.5 UJ 

1.2 J 
2.8 UJ 

9030 J 
20.4 J 

15.5 UJ 
30.6 J 

6810 J 
1.8 UJ 

9020 J 
34j ‘, J 

0.2 ‘UJ 

7.8 UJ 
3040 J 

2.4 UJ 
6.3 UJ 

205000 J 
1.5 UJ 

22.2 J 
26 J 

10 UJ 

Qualitiers: 
J - estimated value 

NA - not analyzed 
R-result is rejected and unusable a 
U - not detected 

UJ - reported quantitation hit is estimated 
B - value is greater than Instrument Detection Limit but less than 

Contract Required Detection Limit 

18 GW 103B 

ugn 

39.2 UJ 
47.2 UJ 

3 UJ 

22.5 UJ 
0.8 UJ 

2.8 UJ 
7000 J 

5.9 UJ 

15.5 UJ 

5.1 UJ 
86.7 J 

1.8 UJ 
5620 J 

230 J 
0.2 UJ 

7.8 UJ 

2990 u 
2.4 UJ 

6.3 UJ 

198000 J 
1.5 UJ 
8.5 UJ 

12.1 UJ 

NA 



SAMPLE ID 18 SS 174 18 SS 175 18SS 176 18 SS 177 18 SS 178DUP 18 SS 179 

UNITS 4% w&z we uglKg UdQ WQ 

Acetone 230 

Benzene 6U 

Bromodichloromethane 6U 

Bromoform 6U 

Bromomethane 12 u 

Butanone,P- R 

Carbon diilfide 6U 

Carbon tetrachloride 6U 

Chlorobenzene 6U 

Chloroethane 12 u 

chIoroforrn 6U 

Chloromethane 12 u 

Dibromochloromethane 6U 

DichIoroethane,l,l- 6U 

Dichloroethane, 1,2- 6U 

Dichloroene,l,l- 6U 

Dichloroene,l,Z- (total) NA 

Dichloroene,cis-1,2- 6U 

Dichloroene@ns-1.2. 6U 

- ) Bi ja 

VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

55 J 76 U 310 J 32 U 61 U 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

14 u 12 u 12 u 12 u 11 u 

14 u 12 u R R 11 u 

8U 6U 6U 3 .I 6V 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6V 

14 u 12 u 12 u 12 u 11 u 

7u 6U 6U 6U 6V 

14 u 12 u 12 u 12 u 11 u 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

NA NA NA NA NA 

7u 6U 6U 6U 6U 

7u 6U 6U 6U 6U 

Qualifiers: 

J - estimated value 

NA - not analyzed 
R - result is rejected and unusable 

U - not detected 

UJ -reported quantitation hit is estimated 



VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

SAMPLE ID 

UNITS 

Dichloropropane,l,2- 6U 

Dichloropropene,cis-1,3- 6U 

Dichloropropene,trans-1,3- 6U 

Ethylbenzene 6U 

Hexanone,Z- 12 u 

Methyl-2-pentanone,4- 12 u 

Metbykne chloride 28 U 

Styrene 6U 

Tetrachloroe&ane,l,1,2,2- 6U 

Tetrachloroene 6U 

Toluene 6U 

Trichlor&hane,l,l,l- 6U 

Trichloroethane,l,l,2- 6U 

Trichloroene 6U 

Vinyl acetate 12 u 

Vinyl chloride 12 u 

Xylenes(total) NA 

xYl=ww-, 6U 

Xylenes,o- 6U 

18 SS 174 

ug/Kg 

18 SS 175 

w-b 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

14 UJ 12 u 12 u 

14 UJ 12 u 12 u 

43 u 12 u 13 u 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

7u 6U 6U 

14 u 12 u 12 u 

14 u 12 u 12 u 

NA NA NA 

7u 6U 6U 

7u 6U 6U 

18 SS 176 

WQ 

18 SS 177 18 SS 178DUP 

ug/Kg uglKg 

Qualifiers: 

J - estimated value 

NA - not analyzed 

R -result is rejected and unusable 

U - not detected 

UJ - reported quantitation hit is estimated 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

12 u 11 u 

12 u 11 u 

13 u 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

6U 6U 

12 u 11 u 

12 u 11 u 

NA NA 

6U 6U 

6U 6U 

18 SS 179 

wm 



PES 

SAMPLE ID 

UNITS 

Aldrin 
Aroclor-1016 

Aroclor-1221 

Aroclor- 1232 
Aroclor-1242 

Aroclor-1248 
Aroclor-1254 

Am&r-1260 

BHC,alpha- 

BHC,beta- 

BHC,delta- 
BHC,gamma- 

Chlordane,alpha- 
Chlordane,gamma- 

DDD,4,4- 
DDE,4,4- 

DDT,4,4- 
Dieldtin 

Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
End&t 

Endrin aldehyde 
Em-bin ketone 

Heptachlor 

Heptachlor epoxide 
Methoxychlor 

Toxaphcne 

- 1 - 1 - B 

PESTICIDES/PCBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

18SSl75 

wm! 

2.6 UJ 
50 UJ 

100 UJ 
50 UJ 

50 UJ 

50 UJ 
50 UJ 

50 UJ 

2.6 UJ 

2.6 UJ 
2.6 UJ 

2.6 UJ 

2.6 UJ 
2.6 UJ 

5.1 J 
9.4 J 
120 J 

5 UJ 
2.6 UJ 

5 UJ 
5 UJ 

5 UJ 
5 UJ 
5 UJ 

2.6 UJ 
2.6 UJ 

26 UJ 

260 UJ 

18SSl76 

w& 

0.24 UJ 

4.7 UJ 
9 UJ 

4.7 UJ 

4.7 UJ 
4.7 UJ 

4.7 UJ 

4.7 UJ 
0.24 UJ 

0.24 UJ 

0.24 UJ 

0.24 UJ 

0.24 UJ 
0.24 UJ 
0.47 UJ 

4.7 J 

3.4 J. 
0.47 UJ 
0.24 UJ 

0.47 UJ 
0.47 UJ 
0.47 UJ 

0.47 UJ 

0.47 UJ 
0.24 UJ 

0.24 UJ 
0.86 UJ 

24 UJ 

PUERTO RICO 

18SSl77 

W% 

0.24 UJ 

4.7 UJ 
9..6 UJ 

4.7 UJ 

4.7 UJ 
4.7 UJ 

4.7 UJ 

4.7 UJ 
0.24 UJ’ 

0.24 UJ 

0.24 UJ 

0.24 UJ 
0.24 UJ 

0.24 UJ 
0.47' UJ 

1.2 J 
1.1 J 

0.48 UJ 
0.24 UJ 

0.47 UJ 
0.47 UJ 
0.47 UJ 

0.47 UJ 
0.47 UJ 

0.24 UJ 

0.24 UJ 
2.4 UJ 

24 UJ 

18SS178 

we 

0.23 UJ 

4.5 UJ 
9.2 UJ 
4.5 UJ 

4.5 UJ 

4.5 UJ 

4.5 UJ 
4.5 UJ 

0.23 UJ 

0.23 UJ 

0.23 UJ 
0.23 UJ 

0.23 UJ 

0.23 UJ 
0.71 J 

1.6 J 
1.2 J 

0.45 UJ 
0.23 UJ 

0.45 UJ 
0.45 UJ 
0.45 UJ 

0.45 UJ 

0.45 UJ 
0.23 UJ 

0.23 UJ 
2.3 UJ 

23 UJ 

LSSSl79 

w& 

0.23 UJ 
4.4 UJ 

8.9 UJ 
4.4 UJ 

4.4 UJ 

4.4 UJ 
4.4 UJ 

4.4 UJ 

0.23 UJ 

0.23 UJ 

0.23 UJ 
0.23 UJ 

5.2 J 
5 J 

11 J 

40 J 
36 J 

0.44 UJ 
0.23 UJ 

0.44 UJ 
0.44 UJ 
0.44 UJ 

0.44 UJ 
0.44 UJ 

0.23 UJ 

0.23 UJ 
2.3 UJ 

23 UJ 

18SS18lC 

ug/Kg 

0.22 UJ 

4.2 UJ 

8.6 UJ 
4.2 UJ 

4.2 UJ 
4.2 UJ 

4.2 UJ 

4.2 UJ 

0.22 UJ 
0.22 UJ 

0.22 UJ 

0.22 UJ 

0.22 UJ 
0.22 UJ 

0.42 UJ 

6.5 J 
4.2 J 

0.42 UJ 

0.22 UJ 
0.42 UJ 

0.42 UJ 
0.42 UJ 

0.42 UJ 
0.42 UJ 

0.22 UJ 
0.22 UJ 

2.2 UJ 

22 UJ 

E - concentration exceeds calibration range of GCMS instrument 
J - estimated value 

R-result is rejected and unusable 
U -not detected 

UJ - reported quantitation limit is estimated 



SAMPLE ID 18 SS 175 18 SS 176 18 SS 177 18 SS 178 

UNITS w-b W&T U&S3 udKg 

Acenaphne 

Accnaphthylene 

Anthracene 

Benxo(a)anthracene 

~o(ahw= 

Benzo(b)fIuoranne 

Benzo(&,i)perylene 

Benzo(k)fluoraune 

Bis(2shloroethoxy)methane 

Bis(2-chloroethyl)er 

Bis(Z-chloroisopropyl)er 

Bis(2sthylhexyl)late 

Bromophenyl-phenyler$ 

Butylbenzylphthaalte 

Carbazole 

Chloro-3.methylphenol,4- 

chl0roani1ine$- 

Chloronaphthalene,2- 

Chloropehnyl-phenyler$ 

Chlorophenol,Z- 

Chlyrme 

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1100 J 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

600 J 350 J 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

1600 U 1500 u 1600 U 

Qualifters: 

E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 

R -result is rejected and unusable 

U - not detected 

UJ -reported quantitation limit is estimated 

18 SS 179 

W%3 

1500 u 

1500 u 

1500 u 

310 J 

350 J 

660 J 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

450 J 

18SW108 

UdL 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

2 J 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 

23 U 



. 3 

SE 

SAMPLE ID 

UNITS 

Di-n-butylphthalate 

Di-n-octylphthalate 
Dibenzo(a,h)anthracene 
Dibenzotimm 

Dichlorobenzene,l,Z- 
Dichlorohenzene, 1,3- 

Dichlorobenzene, 1,4- 
Dichlorobenzidiie,3,3- 

Dichlorophenol,Z,C 

Diethylphthalate 

Dimethylphenol,2,4- 
Dimethylphthalate 

Dinitro-2-methylphcnol,4,6- 
Dinitrophenol,2,4- 

Dinitrotoluene,2,4- 

Dinitrotoluene.2,4- 
Fluoranne 
Fluorcne 

Hexachlorobenzene 
Hexachlorobutadie-ne 

Hexachlorocyclopentadiene 
Hexachloroethane 

SEMnrOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 SS 175 

ug/Kg 

1800 U 
1800 U 

1800 U 

1800 U 
1800 U 
1800 U 

1800 U 
1800 U 

1800 U 

1800 U 

1800 U 
1800 U 

1800 U 
1800 U 

1800 U 
1800 U 

1800 U 

1800 U 
1800 U 
1800 U 

1800 U 

1800 U 

18SS176 

WQ 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

x 1600 U 
1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

18SSl77 

ug/Kg 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

1500 u 

18SS178 

u&e 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 

Qualifiers: 
E - concentration exceeds calibration range of GCYMS instrument 

J - estimated value 
R -result is rejected and unusable 

U - not detected 

UJ - reported quantitation limit is estimated 

18SS 179 

WE3 

1500 u 

1500 u 

1500 u 
1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 
1500 u 

1500 u 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

240 J 

1500 u 
1500 u 

1500 u 

1500 u 

1500 u 

18 SW 108 

Ugn 

4 J 
23 U 

23 U 
23 U 

23 U 

23 U 
23 U 

23 U 
23 U 

23 U 

23 U 

23 U 
23 U 

23 U 
23 U 

23 U 

23 U 

23 U 
23 U 

23 U 
23 U 

23 U 



SE 

SAMPLE ID 

UNITS 

Indcno(l,2,3-cd)pyrene 

Isophorone 

Methylnaphthalcne,Z- 

Methylphenol,l- 

Methylphenol,rl- 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Naphthalene 

Nitroaniline,2- 

Nitroaniline,3- 

Nitroaniline,C 

Nitrobenzene 

Nitrophenol,l- 

Nitrophenol,C 

Pentachlorophenol 

Phcnanthrene 

Phenol 

pYr= 

Trichlorobenzene, 1,2,4- 

Trichlorophenol,2,4,5- 

Trichlorophenol,2,4,6- 

_-- 1 - P 4 

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 

SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 SS 175 18 SS 176 18 SS 177 18 SS 178 18 SS 179 18 SW 108 

we ug/Kg wsg wK3 uglKg Ugn. 

1800 u 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 u 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 u 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 U 1600 U 

1800 u 1600 U 

Qualifiers: 

E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 

R -result is rejected and unusable 

U - not detected 

tJJ - reported qw&&on litit is estimated 

1500 u 1600 U 260 J 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 u 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 u 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 300 J 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 

1500 u 1600 U 1500 u 23 U 



P 1 

SAMPLE ID 

UNITS 

Aluminum 

Antimony 
‘4MlliC 

Barium 
Beryllium 

Calcium 

Cobalt 

CoPper 
Iron 
Lead 

Magnesium 
Manganese 

M-V 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 

Thallium 

Zinc 

Cyanide 

18 SS 172 

mg/Kg 

24100 J 

10.9 u 
0.69 UJ 

57.3 

0.47 B 

1.1 
14600 

17.1 J 

23.4 

77.4 J 

35000 J 
7.8 

18300 

762 J 

0.1 u 

22 

647 U 
0.55 UJ 

1.4 u 
1580 J 

0.34 u 

89.2 

87 J 
0.11 u 

\ % 

INORGANIC CHEMICAL9 DETECTED IN SOIL 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 SS 173 

mg/rcg 

19700 J 

16.3 U 
1 UJ 

109 
0.47 B 
0.97 u 

10600 

34 J 

26.1 
33.5 J 

30800 J 
17.1 

19000 
857 J 

0.16 U 

26.9 
270 U 
0.83 UJ 

2.2 u 

4940 J 

0.52 UJ 

95.3 
87.8 J 

0.17 u 

Qualiiers: 

18SS174 

mglKg 

3760 J 

11.5 u 
2.3 J 

33.8 B 
0.15 u 

0.68 u 

466000 

6.9 J 

4.1 B 
22.7 J 

7480 J 
10.8 

6120 
130 J 

0.12 u 

4.6 U 
397 u 
0.58 UJ 

1.5 u 

3610 J 

0.37 UJ 

20.6 J 
28.5 J 

0.12 u 

18 SS 175 

mg/Kg 

3210 J 

13 u 
2.9 J 

16.4 B 
0.17 u 
0.77 u 

475000 

7.8 J 

2.6 U 
14.3 J 

5670 J 
1.5 

4930 
102 J 

0.15 u 

5.2 u 

341 u 

0.66 UJ 

1.7 u 

3040 J 

0.41 UJ 

16.1 J 
10.3 J 

0.14 u 

18SS176 

mgn<g 

8560 J 

11.2 u 

79.1 J 

34.9 B 
0.14 u 

0.67 U 

317000 

10.2 J 

6.7 B 
49.8 J 

12400 J 
1.6 

5720 

378 J 

0.1 u 

4.4 u 

493 u 

0.57 UJ 

1.5 u 
2570 J 

0.36 UJ 
45.2 

21 J 

0.12 u 

J - e&mated value 

NA - not analyzed 

R -result is rejected’and unusable 
U - not detected 

UJ - reported quantitation limit is estimated 
B - value is greater than Instrument Detection Limit but less than 
Contract Required Detection Limit 

B 

18 SS 177 

mg/Kg 

20800 J 

II u 
16.4 J 
89.2 

0.53 B 
1.1 B 

60000 

15.2 J 

29.8 
61.2 J 

28800 J 
4.7 

13600 

1260 J 

0.1 u 

16.3 
457 u 

0.56 UJ 
1.5 u 

1520 J 

0.35 UJ 
98.7 

77.7 J 
0.12 u 



SAMPLE ID 

UNITS 

VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Butsnone,Z- 

Carbon disultide 
Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

Chloroform 

Chloromethane 
Dibromochloromethane 
Dichloroethane, 1, I- 

Dichloroethane,l,2- 

Dichloroene,l,l- 
Dichloroene, 1,2- (total) 
Dichloroene,cis-1,2- 

Dichloroene,trans-1,2- 

18 SED 182 

ulm 

730 

19 u 

19 u 
19 u 

38 U 
390 J 

19 u 

19 u 

19 UJ 
38 U 

19 u 

38 U 
19 u 
19 u 

19 u 
19 u 

NA 
19 u 

19 u 

18 SW 108 

UdJJ 

18 

SU 

5U 
SU 

10 u 
10 u 

SU 

5U 
SU 

10 u 

5U 
10 u 

5U 
SU 

SU 
SU 
5 u 

NA 

NA 

Qualifiers: 
J - e-tiimated value 

NA - not analyzed 
R - result is rejected and unusable 
U - not detected 

UJ - reported quantitation limit is estimated 



SAMPLE ID 18 SED 182 
UNITS wm 

Dichloropropane,l,2- 

Dichloropropene,cis-1,3- 

Dichloropropene,trans-1,3- 
Ethylbenzene 

Hexanone,Z- 
Methyl-2-pcntanone,4- 

Methylene chloride 

Stymie 
Tetrachloroethane 1 12 2. t , 9 , 
Tetmchloroene 
Toluene 

Trichlorocthane,l,l,l- 

Trichloroethaue,l,l,2- 
Tricbloroene 
Vinyl acetate 

Vinyl cblori& 
xylenes(total) 

Xyl~vw-, 
Xylenes,o- 

VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT 

SITE 18 - NAVAL STATION ROOSEVELT ROADS 
PUERTO RICO 

19 u 
19 u 

19 u 
19 UJ 

38 UJ 

38 UJ 
56 U 

19 UJ 
19 UJ 

19 UJ 
68 J 

19 u 
19 u 

19 u 

38 U 
38 U 
NA 

19 UJ 
19 UJ 

18 SW 108 

W& 

SU 
SU 

SU 
5u 

10 u 

10 u 
5u 

5u 
5u 

SU 

5u 
5u 

5u 

5u 
10 u 
10 u 
5u 

NA 
NA 

Qualiths: 

J - +&ted value 
NA - not analyzed 

R - result is rejected and unusable 

U - not detected 

UJ - reported quantitation limit is estimated 



SAMPLE ID 
UNITS 

Ald.rin 

Aroclor-1016 

Aroclor-1221 
Aroclor-1232 

Aroclor-1242 
Aroclor-1248 

Aroclor-12S4 

Aroclor-1260 
BHC,alpha- 

BHC,beta- 
BHC,delta- 

BHC,gamma- 
Chlordane,alpha- 

Chlordane,gamma- 
DDD,4,4- 

DDE,4,4- 
DDT,4,4- 

Die&in 

Endosulfan I 
Endosulfan II 

Endow&n sulfate 

Endrin 
Em&in aldehyde 
Endrin ketone 

Heptachlor 
Heptachlor epoxide 

Methoxjchlor 
Toxaphene 

PES PESTICIDES/PCBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18SSl81D 

UglKi? 

18SS18lE 

we 

0.22 UJ 0.23 UJ 
4.2 UJ 4.4 UJ 

8.6 UJ 9 UJ 

4.2 UJ 4.4 UJ 
4.2 UJ 4.4 UJ 

4.2 UJ 4.4 UJ 
4.2 UJ 4.4 UJ 

4.2 UJ 4.4 UJ 
0.22 UJ 0.23 UJ 

0.22 UJ 0.23 UJ 
0.22 UJ 0.23 UJ 

0.22 UJ 0.23 UJ 

0.22 UJ 
0.22 UJ 

0.42 UJ 
17 J 

6 J 
0.42 UJ 

0.22 UJ 

0.42 UJ 
0.42 UJ 

0.42 UJ 
0.42 UJ 

0.42 UJ 
0.22 UJ 

0.22 UJ 
2.2 UJ 

22 UJ 

0.23 UJ 
0.23 UJ 

0.44 UJ 
3.4 J 

3.7 J 
0.45 UJ 

0.23 UJ 

0.44 UJ 

0.44 UJ 
0.44 UJ 
0.44 UJ 

0.44 UJ 

0.23 UJ 
0.23 UJ 

2.3 UJ 
23 UJ 

18 SW 108 

UglL 

0.0066 u 

0.13 u 

0.26 U 
0.13 u 

0.13 u 
0.13 u 

0.13 u 
0.13 u 

0.0066 u 

0.0066 u 
0.0066 u 

0.0066 u 
0.017 

0.0066 u 
0.076 

0.092 

0.013 u 
0.013 u 

0.0066 u 

0.013 u 
0.013 u 

0.013 u 
0.013 u 

0.013 u 
0.0066 u 

0.0066 u 
0.066 u 

0.66 u 

lSSEDl82 

we 

15 UJ 

300 UJ 
600 UJ 

300 UJ 
300 UJ 

300 UJ 
300 UJ 

300 UJ 
15 UJ 

15 UJ 

15 UJ 
15 UJ 

160 J 
180 J 

4700 EJ 

550 J 
490 J 

30 UJ 

230 J 
30 UJ 

30 u 
30 UJ 

30 UJ 

30 UJ 
15 UJ 

15 UJ 
150 UJ 

1500 UJ 

Qualifiers: 
E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 
R -result is rejected and unusable 

U - not detected 
UJ -reported quantitation limit is estimated 



SAMPLE ID 18 SED 182 

UNITS W&Z 

Acenaphne 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

~o(ahyrene 
Benzo(b)fluoranne 

B-&dbi)perylme 
Bazo(k)fluoranne 
Bii(2-chloroethoxy)methane 

Bis(Z-chloroethyl)er 

Bis(2chloroisopropyl)er 
Bis(2sthylhexyl)phthalate 

Bromophenyl-phenyler,4- 
Butylbenzylphthaalte 

Carbazole 
Chloro-3-methylpheno1,4- 

Chloroanilhe,4- 
Chloronaphthalcne,2- 

Chloropehnyl-phenyler,4- 
Chlorophenol,Z- 

Chrysene 

1 P 

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 -NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

1100 J 
5100 u 

5100 u 
5100 u 

5100 u 
5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

I  

Qualifiers: 
E - concentration exceeds calibration range of GC/MS instrument 

J - estimated value 

R -result is rejected and unusable 
U - not detected 

UJ - reported quantitation lit is estimated 



9 I 
D 

SAMPLE ID 18 SED 182 

UNITS w&7 

Di-n-butylphthalate 

Di-n+c@phthalate 
Dibenzo(a,h)anthracene 

Dibenzoken 
Dichlorobenzene, 1,2- 

Dichlorobenzene, 1,3- 

DichIorobenzene,l,C 
Dichlorobenzidine,3,3- 

Dichlorophenol,2,4- 

Diethylphthalate 
Dimefhylphenol,2,4- 
Dimethylphthalate 

Din&-2-methylphenol,4,6- 
Dinitrophenol,2,4- 

Dinitrotoluene,2,4- 

Dinitrotoluene,2,4- 

Fluoranne 
Fluorcne 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Hexachloroethane 

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

Qualifiers: 
E - concentration exceeds calibration range of GC!/MS instrument 

J - estimated value 
R-result is rejected end unusable 

U -not detected 
UJ -reported quantitation limit is estimated 



SAMPLE ID 18 SED 182 
UNITS ug/Kg 

Indeno(l,2,3-cd)pyrene 

Isophorone 
Methylnaphthalene,2- 

Methylphcnol,P- 
Methylphenol,4- 

N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 

Naphthalene 

Nitroanilme,Z- 
Nitroaniline,3- 

Nitroaniline,C 

Nitrobenzene 
Nitrophenol,Z- 

Nitrophenol& 
Pentachlorophenol 

Phenamhrene 
Phenol 

4lme 
Trichlorobenzene,l,2,4- 

Trichlorophenol,2,4,5- 
Ttichlorophenol,2,4,6- 

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

5100 u 

5100 u 
5100 u 

5100 u 
5100 u 

1300 J 
5100 u 

5100 u 

5100 u 
5100 u 

Qualiiers: 
E - concentration exceeds calibration range of GC/p;IS instrument 

J - estimated value 

R-result is rejected and unusable 
U - not detected 
UJ -reported quantitation limit is estimated 



SAMPLE ID 

UNITS 

Alumiuum 

Antimony 
AntiC 

Barium 
Beryllium 

Cadmium 
Calcium 

Cobalt 

Copper 
IrOIl 

Lead 

Magnesium 
Manganese 

M%Zlly 
Nickel 

Potassium 

Selenium 
Silver 

Sodium 
Thallium 

Vanadium 
ZiIlC 

Cyanide 

I8 SS I78 

mg/Kg 

1810 J 

11.3 u 
30.2 J 

59.6 
0.4 B 

1 B 
9560 

15.4 J 

24.4 
56.1 J 

24000 J 

6.9 

11900 
904 J 

0.11 u 
16.3 

550 u 
0.57 UJ 

1.5 u 

1610 J 
0.36 UJ 

79.9 
76.7 J 

0.12 u 

INORGANIC CHEMICALS DETECTED IN SOIL 
SITE 18 - NAVAL STATION ROOSEVELT ROADS 

PUERTO RICO 

18 SS 179 

m& 

10900 J 

10.7 u 
2.5 J 

27.2 B 
0.18 B 

0.7 B 
306000 

13.2 J 

5.9 B 
33.5 J 

15600 J 

15.6 

6510 
206 J 

0.11 u 

9.1 
741 u 

0.55 UJ 
1.4 u 

2410 J 
0.34 UJ 

45 

55.7 J 
0.11 u I 

18 ss 18lC 

mg/Kg 

4030 J 

10.1 u 
0.85 J 

24.7 B 
0.13 u 

0.6 U 
341000 

7.1 J 

2.5 B 
18.9 J 

6360 J 
20.9 

3750 
145 J 

0.1 u 

4u 
276 U 

0.52 UJ 
1.4 u 

1590 J 

0.32 UJ 
18.3 J 

21.2 J 
NA 

18 SS 18lD 18SS 18lE 

mglKs mgn<g 

12300 J 

10.2 u 
1.1 J 

60.5 

0.29 B 

0.72 B 
165000 

11.8 J 
16.8 

39.9 J 
22300 J 

57.8 

5680 
605 J 

0.11 u 
6 B 

307 u 
0.52 UJ 

1.4 u 

1480 J 
0.33 UJ 

65.7 

52.5 J 
NA 

16000 J 

10.7 u 
0.86 J 
79.9 

0.59 B 

1.1 
94600 

15.6 J 

18.6 
35.1 J 

30000 J 

16.1 

6750 
562 J 

0.11 u 

9.2 
473 u 

0.54 UJ 

1.4 u 
1110 J 

0.34 UJ 
97.6 

62.9 J 
NA 

Qualifiers: 
J - estimated value 

NA - not analyzed 

R -result is rejected and unusable 

U - not detected 
UJ - reported quantitation limit is estimated 

B - value is greater than Instrument Detection Lit but less than 

Contract Required Detection Limit 

18 SED 182 

w43 

14100 J 
36.2 U 

2.3 UJ 
95 B 

0.46 U 

2.3 B 
62900 

24.7 J 

21.2 B 
133 J 

25300 J 
83.8 

9120 
479 J 

0.35 u 

16.5 B 
1130 B 

I.8 UJ 
4.8 u 

1330 J 

1.1 UJ 
99.8 

361 J 
NA 

18 SW 108 

Ugn 

42.9 U 

41.2 U 
3 u 

3S.2 U 
0.6 IJ 

2.8 u 

42900 

4.9 u 
9.6 U 

s.1 u 
682 

1.8 U 
6780 

104 

0.2 u 
18.7 U 

2720 B 
2.4 U 

6.3 U 

23400 
1.5 UJ 

19.3 u 

12.1 u 
NA 
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